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THE PHYLOGENETIC DIVISION OF THE SUBFAMILY 
CEREOIDEAE, CACTACEAE!} 


FRANZ BUXBAUM 


The subfamilies Pereskioideae K. Schum. and Opuntioideae K. Schum. 
of the family Cactaceae Lindl. are fairly well understood, but the sub- 
family Cereoideae K. Schum. (Schumann, 1898 and 1903) is so large and 
complex that its subdivision has puzzled all authors. The main reason for 
this difficulty in the past was that the descriptions of practically all genera 
belonging to this subfamily were completely inadequate. The internal 
structure of flowers, fruits, or seeds, all of extreme importance in recog- 
nizing relationships in the Cactaceae, had not been sufficiently examined. 
Thus all former attempts to subdivide this subfamily resulted in more or 
less schematic divisions which cut across the lines of evolution and united 
members of very different origin into polyphyletic units. 

Therefore my first approach to this extremely difficult problem was a 
survey of the morphology of the Cactaceae (Buxbaum, 1936-1957c). 
These studies began with the more advanced branches of the Cereoideae. 
The more primitive genera were not at first available to me and their dis- 
position remained very questionable. Nevertheless it was possible to de- 
limit several of the tribes published by former authors as well as to point 
out the biphyletic origin of those cacti which Berger (1926) united into 
his Trichocerei. I discussed this provisional new phylogeny at the Inter- 
national Congress of the International Organization for Study of Succu- 
lent Plants (1.0.S.) at Ziirich in 1951, and later this was published in 
provisional outline form (Buxbaum 1953a, 1956h). The details of the 
phylogeny of the tribe Echinocacteae (Euechinocactineae) were first pub- 
lished in 1951 (Buxbaum 1951b, 1951c, 195th). 

Since then it has been possible at least to delimit the extent of the 
tribes, and, in some instances, to indicate probable evolutionary lines. 
Nevertheless, much study still will be necessary to obtain a final knowl- 
edge of the evolution of the Cereoideae. This is because, for the most 
part, recently described “new genera” are so carelessly and insufficiently 
described that it is impossible to accept them. Since the Congress at 
Ziirich I have been asked so often for an amplification of “my system” 
that I feel it necessary to publish at least the emended, or new, tribes and 
subtribes in accordance with the International Code of Botanical Nomen- 
clature. To do this strictly in accord with the Code, it is necessary, un- 
fortunately, to substitute new and different names for many of my pro- 
visional ones, but in each such case I have indicated my provisional name 
as a nomen provisorium in the synonymy. 


1Part of the cost of publication of this manuscript has been defrayed by the Cactus 
and Succulent Society of California. The task of preparing the manuscript for pub- 
lication was done principally by Dr. Helen Sharsmith of the Herbarium of the 


University of California, Berkeley. 
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It should be emphasized that the classification within the tribes in most 
cases is not yet elaborated definitively and that several genera still are 
of doubtful position. In addition, this publication does not intend to give 
any judgment with regard to the validity or invalidity of many of the 
genera published hitherto. This can be done only in more detailed studies. 

In order to interpret correctly the descriptive terminology used herein, 
readers are referred to my publications in English on the morphology of 
Cacti (Buxbaum 1950b, 1953c, 1955), where the specialized usage of 
such terms as pericarpel, receptacle, etc., will be found. 

Backeberg overloaded his “Systematische Ubersicht” with Latin-named 
taxa. Thus, in his second edition (1942), for the entire family Backeberg 
included 189 genera under 178 taxa above the rank of genus; for the 
Cereoideae alone he included 172 genera in 147 higher taxa. None of these 
was given a Latin diagnosis; thus all are nomina nuda, although he some- 
times gave a suitable description in German. Backeberg pointed out that 
these Latin names were used only instead of numbers of a key, giving a 
characteristic by name; thus they are not true taxa and, indeed, many 
of them are adjectival and occur several times in different parts of the 
“system.” Nevertheless, in his first edition, Backeberg (1938) put his 
name as author behind each of his names. 

These names are ignored here except those of tribes, subtribes, and “‘na- 
tiones.” As they are all momina nuda, they could all have been ignored. 
However, so far as the name of any of these corresponds to a taxon used 
here, it is cited in the synonymy. 

Even Berger (1926) did not give any description to his “Sippen”’ as he 
was aware of their provisional character. These, also, are in part cited 
here. 


TRIBUS I.? Leptocereae trib. nov. 

Echinocacteae K. Schum. p.p. (1898, p. 46, Gruppe) ; Cereanae Britt. & Rose p.p. 
(1920), p. 1, Subtribe) ; Leptocerei Berg. nom. nud., p.p. (1926, p. 43, 95, Sippe) ; 
Pfeifferae Berg. nom. nud., p.p. (1926, p. 42, 95, Sippe) ; Trichocerei Berg. nom, nud., 
p.p. (1926, p. 49, 96, Sippe) ; Leocerei Backeb. nom. nud. (1938, Sippe; 1942, p. 42, 
Natio) ; Cephalocerei Backeb. nom. num., p.p. (1938, Sippe; 1942, p. 50, Natio) ; 
Corryocerei Backeb. nom. num., p.p. (1938, Sippe; 1942, p. 26, Natio) ; Archicereideaee 
F. Buxb. nom. prov. (1953a, p. 3, Tribus): Archicereidineae F. Buxb. nom. prov. 
(1956h, System 2, Tribus). 


?The method of synonym citation used throughout this paper is as follows. Under 
each tribe are listed all synonyms pertinent to the tribe or to any of its subtribes 
or linea. Each synonym is followed 1) by the author, 2) nomen nudum or nomen 
provisorium if applicable, 3) pro parte (p.p.) if the synonym applies only in part 
to the tribe in question, 4) the date and page, if any, of publication and rank of 
name (all in parentheses) ; for example: Trichocerei Berg. nom. nud., p.p. (1926, p. 
42, 95, Sippe). By referring to the “Literature Cited,” which includes all authors 
listed in the synonymy, the complete reference may be obtained. Under each subtribe 
any tribal synonyms pertinent to the particular subtribe in question are repeated 
and are designated p.p., nom. nud., or nom. prov. as necessary. The date of publica 
tion and rank, however, are not repeated, since this information is available in the 
full synonymy listed under each tribe. No synonymy has been included for the linea 
except for Dr. Buxbaum’s own applicable nomina nuda or nomina provisoria.—Ep. 
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Plantae habitu cereoideae modo primitivo ramosae nonnumquam pros- 
tratae vel adscendentes; costis plerumque haud numerosis, interdum 4 ad 
8 iisque altis vel costis humilibus numerosis; floribus primitivissimis 
perianthio radiato parvo pericarpello et receptaculo perspicue cauliformi- 
bus brevibus squamis numerosis obsitis areolas spinosas, setosas vel saltem 
pilosas aut lanuginosas in axillis gerentibus. Genus typicum. Leptocereus 
(Berg.) Britt. & Rose. 


Habit cereoid, the stems with branches arising basally or laterally and 
sometimes in a very primitive manner, sometimes prostrate or ascending; 
ribs usually few, sometimes only 4-8 and then very high, or numerous 
and low. Flowers very primitive; perianth radiate, relatively small; peri- 
carpel and receptacle always shoot-like, short, the scales usually numerous 
and with spiny, bristly, or at least hairy or woolly areoles in their axils. 
South and Central America. 


Genera (included for the present). Armatocereus Backeb., Corryocac- 
tus Britt. & Rose, Erdisia Britt. & Rose, Eulychnia Phil. (incl. Philippi- 
cereus Backeb.), Facheiroa Britt. & Rose (incl.2 Thrixanthocereus 
Backeb and ?Vatricania Backeb.), Leocereus Britt. & Rose, Leptocereus 
(Berg.) Britt. & Rose, Neoraimondia Britt. & Rose (incl. Neocardenasia 
Backeb.), Neoabbottia Britt. & Rose, Samaipaticereus Card., Zehntnerella 
Britt. & Rose. 


This tribe contains several genera of very primitive character, especial- 
ly with very primitive flowers. As these genera have not yet been examined 
sufficiently, it is not yet possible to arrange them phylogenetically. Some 
of the genera may possibly be transferred into one of the advanced tribes 
after further study. This tribe doubtless contains the oldest genera of the 
Cereoideae. The genus Leptocereus is probably the oldest of them. 


TRIBUS II. Hylocereae trib. nov. 


Rhipsalideae DC. (1828, p. 475, Tribus) ; Echinocacteae K. Schum, p.p. (1898, p. 
46, Gruppe) ; Cereanae Britt. & Rose, p.p. (1920, p. 1, Subtribe) ; Hylocereanae Britt. 
& Rose (1920, p. 183, Subtribe) ; Epiphyllanae Britt. & Rose (1923, p. 177, Subtribe) ; 
Rhipsalidanae Britt. & Rose (1923, p. 208, Subtribe) ; Epiphylleae Berg. nom. nud. 
(1926, p. 30, 95, Subtribus) ; Hylocereae Berg. nom. nud. (1926, p. 32, 95, Subtribus) ; 
Leptocerei Berg. nom. nud., p.p. (1926, p. 32, 95, Sippe); NMyctocerei Berg. nom. 
nud., p.p. (1926, p. 45, 95, Sippe) ; Pachycerei Berg. nom. nud., p.p. (1926, p. 59, 97, 
Sippe) ; Pfeifferae Berg. nom. nud., p.p. (1926, p. 42, 95, Sippe) ; Corryoceret Backeb. 
nom. nud., p.p. (1938, Sippe; 1942, p. 26, Natio) ; Heliocerei Backeb. nom. nud., p.p. 
(1938, Sippe; 1942, p. 45, Natio) ; Nyctohylocerei Backeb. nom. nud. (1938, Sippe; 
1942, p. 24, Natio); Heliohylocerez Backeb. nom. nud. 1938, Sippe; 1942, p. 25, 
Natio) ; Strophocerei Backeb. nom. nud. (1938, Sippe; 1942, p. 24, Natio) ; Phyllo- 
cacti Backeb. nom. nud. (1938, Sippe; 1942, p. 23, Natio) ; Phyllocactinae Backeb. 
nom. nud. (1942), p. 23, Subtribus) ; Hylocereideae F. Buxb. nom. prov. (1953a, p. 6, 
Tribus) ; Hylocereidineae F. Buxb. nom. prov. (1956h, System 2, Tribus) ; Hylo- 
cereinae F. Buxb. nom. prov. (1953a, p. 6, Subtribus) ; Hylocereineae F. Buxb. nom. 
prov. (1956h, System 2, Subtribus); Wittiae F. Buxb. nom. prov. (1953a, p. 6, 
Linea) ; Archirhipsalidae F. Buxb. nom. prov. (ibid., Linea) ; Zygocacti F. Buxb. nom. 
prov. (ibid., Linea) ; Eurhipsalidae F. Buxb. nom. prov. (ibid., Linea). 
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Frutices terrestres vel epiphytici multum ramosi arcuati adscendentes 
penduli vel scandentes; ramis paulum stabilibus teretibus costis numerosis 
humilibus, saepius costis paucis altis vel ramis trialatis vel phyllocladi- 
oideis vel teretibus ecostatisque, saepe articulatis; areolis apud genera 
primitiva spinosis, apud ea deductissima paulum modo lanuginosis; po- 
dariis plerumque rudimenta laminae gerentibus saepe glandulis nectari- 
feris instructis; floribus ex areolis lateralibus saepe numerosissimis vel ex 
areolis ad apicem ramorum aggregatis, maximis aut minimis, nocturnis 
vel diurnis, albis, lutescentibus, viridescentibus, roseis vel coloratis, in- 
fundibuliformibus vel rotatis vel tubulatis plerumque radiatis, saepe re- 
ceptaculo curvato pseudozygomorphis (apud Zygocactum vere zygomor- 
phis); pericarpello apud genera primitiva squamoso et spinoso vel post 
anthesin spinas formante, apud genera deducta squamoso sine areolis, 
apud genera deductissima nudo; receptaculo breviter vel elongatissime in- 
fundibuliformi (apud subtribus Rhipsalinas paene absente) spinoso vel 
tantum squamoso vel plus minusve nudo, squamis receptaculi et peri- 
carpelli saepe glanduliferis; perianthio plerumque conspicuo interdum 
basi eius tubum perianthii formante; staminibus fauce et tubo receptaculi 
modo variabili instructis numerosis vel reductione receptaculi paucis; 
pistillo crasso ramis stigmaticis permultis nonnumquam capitate cohaer- 
entibus; funiculis ramosis (rarius simplicibus) saepe papillosis; fructu 
spinoso vel gibboso vel nudo laevique uviformi; seminibus magnis (apud 
Nyctocereum maximis) usque ad minimis, testa laevi vel foveolis inter- 
stitialibus punctata, perispermio absente, hypocotylo embryonis tenero, 
cotyledonibus magnis. Genus typicum. H vlocereus (Berg.) Britt. & Rose. 


Shrubs of terrestrial habit, or in advanced genera shrubs of epiphytic, 
weak habit, then arching upward or leaning, hanging, or climbing, and 
much branched basally and laterally; branches sometimes terete with 
many low ribs or more frequently with only a few high ribs, or 3—5-alate 
to phylloclade-like, or sometimes terete and without ribs; both phyllo- 
clades and terete branches often articulate; branches usually developing 
aerial roots; areoles in primitive genera spiny, in advanced genera with 
only a little felt or a few hairs; podaria mostly with rudiments of laminae, 
often with an extranuptial nectary at the base of the lamina rudiment: 
cortical tissue with an abundance of large mucilaginous cells. Flowers 
lateral, often several from an areole which flowers repeatedly, or from 
aggregations of areoles at the tops of joints, very large (especially in sub- 
tribe Hylocereinae) to very small (subtribe Rhipsalinae, linea Rhipsales) , 
night-blooming and white, pinkish, or yellowish, or day-blooming and 
bright colored to sometimes inconspicuous white, greenish, or yellowish, 
funnelform to widely rotate or tubular, radiate or sometimes pseudozygo- 
morphic by bending of the receptacle (in Zvgocactus zygomorphic) ; peri- 
carpel in the more primitive genera scaly and spiny, in somewhat more 
advanced genera developing spines at maturity, in the more advanced 
genera without areoles, and finally in the most advanced genera nude and 
terete; receptacle in some primitive genera with spiny areoles in the 
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axils of scales, in the more advanced genera sometimes with very large 
scales, or in the most advanced genera more or less nude (scales when 
present very often with nectar glands below apex), short and massive- 
funnelform, or by extension of internodes very long (especially in Epi- 
phyllum), in the subtribe Rhipsalinae reduced or almost totally absent, 
some of the most highly evolved genera with a true perianth tube; stamens 
variously distributed in the throat and along walls of the receptacle, some- 
times only in upper part of the receptacle (Epiphyllum), sometimes a 
separate group around the pistil, mostly very numerous, fewer in the 
species with greatest reduction of receptacle, sometimes as few as 6 (Rhip- 
salis cassytha Gaertn.) ; style often very robust, the stigma lobes some- 
times branched, usually numerous but sometimes in the most advanced 
genera few and small, or the stigma subcapitate; ovules arranged in 
bunches on branched funicles, these often bearing stiff papillae at the in- 
ner side of the bend (in the most advanced genera the funicles short and 
simple). Fruits fleshy, in the primitive genera with spines sometimes very 
numerous but fine, in the more advanced genera humped by the podaria of 
the scales, in the most advanced genera smooth and berry-like. Seeds very 
large (Nyctocereus) to very small (Rhipsalinae), smooth or spotted, 
without perisperm; embryo with large cotyledons and slender hypocotyl. 
Tropical and subtropical North, Central, and South America and West 
Indies, some Rhipsalis species secondarily distributed in tropical Africa, 
Madagascar, Zanzibar, Comoro Islands, and Ceylon. 


SUBTRIBUS 1. Nyctocereinae subtrib. nov. 


Echinocacteae K. Schum., p.p.; Cereanae Britt. & Rose, p.p.; Nyctocerez Berg. 
nom. nud., p.p.; Leptocerei Berg. nom. nud., p.p.; Pachycerei Berg. nom. nud., p.p.; 
Corryocerei Backeb. nom. nud., p.p.; Heliocerei Backeb. nom. nud., p.p.; Heliohylo- 
cerei Backeb. nom. nud. 


Frutices terrestres ramis minus stabilibus vel arbores (Dendrocereus) 
ramosae, ramis alatis costis 3-5 altissimis vel eis humilibus teretibusque 
numerosis: floribus albis nocturnis (apud lineam Heliocerei rubris diur- 
nis), pericarpello et plerumque etiam receptaculo spinosis (apud lineam 
Harrisiae tantum pilosis) radiatis (apud Aporocactum pseudozygomor- 
phis), receptaculo tubiformi vel infundibuliformi. Genus typicum. N ycto- 
cereus (Berg.) Britt. & Rose. 

Habit terrestrial, the stems branching from the base or above; branches 
weak, or, if tree-like (as in Dendrocereus), partly pendent, terete with 
numerous low ribs or 3— alate with high ribs. Flowers usually night-bloom- 
ing and white, sometimes (Linea Heliocerei) day-blooming and bright 
red, mostly radiate, rarely (in A porocactus) somewhat zygomorphic; re- 
ceptacle tubular to funnelform; areoles of pericarpel and receptacle usu- 
ally spiny, sometimes (Linea Harrisiae) with hairs only. 


LineEA A. Nyctocerei linea nov. 


Flores primitivissimi receptaculo et pericarpello spinosis. Genus typi- 
cum. Nyctocereus (Berg.) Britt. & Rose. 
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Flowers white, very primitive; pericarpel and receptacle very spiny. 
Genera. N yctocereus ( Berg.) Britt. & Rose, Brachycereus Britt. & Rose 
and Peniocereus (Berg.) Britt. & Rose. 


LINEA B. Acanthocerei linea nov. 

Flores magni, infundibuliformes, albi, pericarpello spinoso, receptaculo 
haud, vel in parte basali tantum spinoso. Genus typicum. Acanthocereus 
(Berg.) Britt. & Rose. 

Flowers large, funnelform, white; pericarpel spiny; receptacle with 
spines only in basal part. 

Genera. Acanthocereus (Berg.) Britt. & Rose, Dendrocereus Britt. & 
Rose. 


LineEA C. Harrisiae linea nov. 

Flores magni, infundibuliformes, albi, areolis pericarpelli et receptaculi 
pilosis non spinosis. Genus typicum. Harrisia. Britt. 

Flowers large, funnelform, white; areoles of pericarpel and receptacle 
with hairs only. 

Genera. Harrisia Britt., Eriocereus ( Berg.) Ricco. 


LINEA D. Heliocerei linea nov. 

Flores diurni, rubri (exceptionibus paucis albis), magni, radiati vel 
positione staminum et receptaculo curvato pseudozygomorphi, pericar- 
pello et receptaculo spinulosis. Genus typicum. Heliocereus (Berg.) Britt. 
& Rose. 

Flowers day-blooming, red or (in one taxon) white, large, radiate to 
pseudozygomorphic by position of the stamens and/or bending of the re- 
ceptacle; pericarpel and receptacle with fine spines. 

Genera. Heliocereus (Berg.) Britt. & Rose, Aporocactus Lem. 


SUBTRIBUS 2. Hylocereinae Britt. & Rose emend. 

Echinocacteae K. Schum, p.p.; Hylocereanae Britt. & Rose; Epiphyllanae Britt. & 
Rose, p.p.; Hylocereae Berg. nom. nud.; Epiphylleae Berg. nom. nud., p.p.; Nycto- 
hyloceret Backeb. nom. nud.; Strophocerei Backeb. nom. nud.; Phyllocacti Backeb. 
nom. nud., p.p. 

Frutices ramosi elongati saepe scandentes, interdum repentes saepe 
epiphytici, ramis, angulatis vel alatis vel costatis rarius teretibus, radices 
aereas emittentibus; areolis plerumque spinosis; floribus magnis albis 
interdum roseis, pericarpello et receptaculo saepe crassissimis spinulosis 
squamosis interdum areolis solum pilosis, apud Hylocereum squamosis 
nudisque; perianthio radiato; fructu carnoso interdum permagno. Genus 
typicum: Hylocereus (Berg.) Britt. et Rose. 

Habit elongated, vine-like, climbing, trailing or pendent, the stems 
branched, both stems and branches ribbed, fluted, or rarely flat, the 
joints emitting aerial roots, the areoles usually spiny. Flower mostly large, 
white or rarely pinkish; receptacle and pericarpel spiny and scaly, rarely 
the areoles bearing only a few hairs and wool, rarely without areoles (in 
H ylocereus) ; perianth limb regular. Fruit a fleshy, often large berry with 
a pulp, usually bursting upon maturity. 
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Genera. A. Selenicereus (Berg.) Britt. & Rose, Cryptocereus Alex., 
Deamia Britt. & Rose, Strophocactus Britt. & Rose. B. Mediocactus 
Britt. & Rose, Wilmattea Britt. & Rose, Hylocereus (Berg.) Britt. & Rose. 
C. Werckleocereus Britt. & Rose, Weberocereus Britt. & Rose, Eccre- 
mocactus Britt. & Rose. A porocactus is now assigned to subtribe Nycto- 
cereinae, linea Heliocerei. 

No formal division into lines is proposed here, although the genera of 
this subtribe can be divided into three groups of presumably more or less 
closely related genera (A, B, C in list of genera above). When these genera 
are better known a formal subdivision may be possible. However, as 
Kimnach and Hutchison (1957) have pointed out, several of these genera 
may have to be reduced. 


SUBTRIBUS 3. EPIPHYLLINAE Britt. & Rose emend. 

Epiphyllanae Britt. & Rose, p.p.; Epiphylleae Berg. nom. nud., p.p.; Phyllocacti 
Backeb. nom. nud., p.p. 

Frutices epiphytici nonnumquam scandentes phyllocladiis variabili- 
bus, eis saepe ex ramis non succulentis orientibus; floribus magnis radiatis 
nocturnis; receptaculo maxime elongato paulum squamoso, pericarpello 
squamoso, areolis in axillis squamarum interdum pilosis. Genus typicum. 
Epiphyllum Haw. 

Habit epiphytic or climbing, with phyllodes of very variable shape, 
these sometimes branching from non-succulent shoots. Flowers conspicu- 
ous, radiate, night-blooming; pericarpel scaly, sometimes with hairs in 
the axils of the scales; receptacle much elongated, bearing only a few 
scales. f: 

Genera. Epiphyllum Haw. (including Marniera Backeb.). Other genera 
included originally by Britton and Rose are here transferred to Hylo- 
cereinae, Disocactinae, and Rhipsalinae. See also Kimnach and Hutch- 
ison (1957). 


SUBTRIBUS 4. Disocactinae subtrib. nov. 


Epiphyllanae Britt. & Rose, p.p.; Epiphylleae Berg. nom. nud., p.p.; Phyllocacti 
Backeb. nom. nud., p.p.; Wittzae F. Buxb. nom. prov. 


Frutices epiphytici phyllocladiis saepe ex ramis non succulentis orien- 
tibus; floribus magnis vel maxime simplificatis diurnis conspicue coloratis 
radiatis vel pseudozygomorphis; receptaculo tubulato vel infundibuli- 
formi, plerumque squamoso, interdum petaloideo et in tubum perianthii 
transeunte; pericarpello squamoso vel fere nudo. Genus typicum, Diso- 
cactus Lindl. 

Habit epiphytic, the phyllodes often branching from non-succulent 
shoots. Flowers large in some genera, and much simplified in others, day- 
blooming, bright colored, regular or pseudozygomorphic by bending of the 
receptable; pericarpel scaly to nearly naked; receptacle tubular to funnel- 
form, mostly with scales, sometimes petaloid and transitional to a peri- 


anth tube. 
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Genera. Nopalxochia Britt. & Rose, Lobeira Alex., Bonifazia Standl. 
& Steyerm., Chiapasia Britt. & Rose, Disocactus Lindl., Pseudorhipsalis 
Britt. & Rose, Wittia K. Schum. Lobeira and Bonifazia will probably be 
reduced to Nopalxochia eventually. Kimnach and Hutchison (1957) re- 
duce Lobeira to Nopalxochia. 


SuptRIBUS 5. RHIPSALINAE Britt. & Rose emend. 

Rhipsalideae DC.; Rhipsalidanae Britt. & Rose; Pfeifferae Berg. nom. nud., p.p.; 
Epiphylloides Backeb. nom. nud.; Eurhipsalidae F. Buxb. nom. prov. 

Frutices epiphytici, rarissime terrestres, saepe radicantes, ramis angu- 
latis, phyllocladioideis vel teretibus (in species unica opuntioideis) saepe 
articulatis; areolis lateralibus vel partim (interdum omnibus) aggrega- 
tionem pseudoterminalem (pseudoareolam) formantibus; floribus ex areo- 
lis lateralibus vel ex aggregatione areolarum orientibus, diurnis, albidis 
lutescentibus vel coloratis, minimis, mediocribus, vel conspicuis, rotatis 
vel subinfundibuliformibus radiatis, in genere Zygocacto tantum zygo- 
morphis; receptaculo plerumque brevissimo vel absente, pericarpello squa- 
moso vel nudo, tereti vel anguloso, rarissime areolis setaceo-aculeatis in- 
structo; foliis perianthii nonnumquam tubum perianthii formantibus; 
fructibus baccatis, seminibus parvis elongatis, hilo magno basali, embry- 
onis cotyledonibus magnis, perispermio deficiente. Genus typicum. Rhip- 
salis Gaertn. 

Habit rarely terrestrial, mostly epiphytic, the stems very often bearing 
aerial roots; branches angular, flattened, terete, or (in one species) Opun- 
tia-like, often articulate; areoles lateral on the branches or the uppermost 
areoles of each joint aggregated at the top of joint and forming a large 
pseudoterminal pseudoareole. Flowers arising at lateral areoles or from 
pseudoterminal pseudoareoles, very small to quite large, day-blooming, 
whitish, vellowish, or colored, rotate or somewhat funnelform, radiate or 
rarely (in Zygocactus) zygomorphic; perianth a true tube in some genera; 
pericarpel terete or angular, scaly or nude, only very rarely bearing are- 
oles with setaceous spines or hairs; receptacle mostly very short or ab- 
sent. Fruits berry-like, globose, subglobose, or somewhat angular; peri- 
carpel sometimes hidden in the branch tissue through the early growth 
of fruit (in other cases free from time of flowering). Seeds small, elon- 
gated; hylum large, basal; cotyledons large, the perisperm lacking. 


LINEA A. Pfeifferae linea nov. 
Archirhipsalidae F. Buxb. nom. prov. 


Ramis angulatis spinosis, haud articulatis: receptaculo brevissimo, peri- 
carpello squamoso et spinoso, vel tantum squamoso. Genus typicum. P fezf- 
fera Salm-Dyck. | 


Branches angular, spiny, not distinctly articulate. Flower with recep- 
tacle much shortened; pericarpel spiny or scaly. 


Genera. Pfeiffera Salm-Dyck, Acanthorhipsalis (K. Schum.) Britt. & 
ose. 
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LINEA B. Schlumbergerae linea nov. 

Zygocacti F. Buxb. nom. prov. 

Frutices ramis articulatis teretibus vel phyllocladioideis rarissime ex 
parte angulatis in specie unica opuntioideis; areolis partim prope apicem 
articulorum pseudoareolam formantibus; floribus ex pseudoareola orienti- 
bus (rare lateralibus) , coloratis (rarissime albis) , radiatis, in genere Zy go- 
cacto zygomorphis; pericarpello nudo; apud genus Erythrorhipsalis are- 
olas pilosas gerente; receptaculo abbreviato apud genus Zygocacto in 
tubum perianthii transeunte. Genus typicum. Schlumbergera Lem. 

Branches distinctly articulate, terete or flattened, rarely angular or (in 
one taxon) Opuntia-like, each joint bearing at the top an aggregation of 
areoles, these usually forming a large pseudoterminal pseudoareole. Flow- 
ers arising from pseudoterminal pseudoareoles, rarely also from lateral 
areoles, conspicuously colored, naked or (in Erythrorhipsalis) the pericar- 
pel bristly; receptable shortened or (in Zygocactus) forming a true peri- 
anth tube. 

Genera. Erythrorhipsalis Berg., Hatiora Britt. & Rose (including Pseu- 
dozygocactus Backeb.), Rhipsalidopsis Britt. & Rose (including Epiphyl- 
lopsis Berg., invalid name), Schlumbergera Lem., Zygocactus K. Schum. 
(including Epiphyllanthus Berg), (Buxbaum, 1957e). 


LINEA C. Rhipsales linea nov. 

Eurhipsalidae F. Buxb. nom. prov. (1953a, p. 6, Linea.) 

Ramis articulatis vel inarticulatis, teretibus vel phyllodioideis, rarius 
angulatis; floribus plerumque ex areolis lateralibus orientibus, radiatis, 
patenti-rotatis, minimis; receptactlo paene absente; pericarpello nudo. 
Genus typicum. R#ipsalis Gaertn. 

Branches articulate or non-articulate, terete or flattened, rarely angular. 
Flowers usually from lateral areoles (if pseudoterminal then at the final 
joints of branches with very unequal joints), small to very small, regular, 
radiate; receptacle nearly absent. 


Genera. Rhipsalis Gaertn., Lepismium Pfeiff. 


The more natural a supergeneric taxon of advanced development is, i.e., 
the more it really corresponds to a widely branching part of the evolu- 
tionary tree, the less it is possible to give a “diagnosis” of it. Contrary 
to this, artificial taxa which are established with regard to “similarities” 
can easily be “defined,” but very often these represent only equal stages 
of different branches rather than a phylogenetic unit. This is especially 
true for the tribe Hylocereae whose classification I have attempted above. 
In summary, it can be stated that although this tribe contains plants of 
extreme morphological differences [such as Mediocactus megalanthus (K. 
Schum.) Britt. & Rose with its gigantic flowers and Rhipsalis cassytha 
Gaertn. with the smallest flowers known in the family], it is nevertheless 
a very clear phylogenetic unit. Doubtless separating very early in evolu- 
tion, probably from Leptocereus-like ancestors, this branch has taken a 
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very peculiar development, which has enabled it to occupy even the wet 
tropical zone. Some members have even reached the epiphytic stage. 

In stem shape this tribe is dominated by two opposing tendencies: 1) 
the tendency towards diminution of the number of ribs, which may also 
become alate, so that the stems finally become phyllodes, and 2) the ten- 
dency towards total loss of ribs by confluence of low podaria into contin- 
uous cortical tissue, thus producing terete branches. Both of these ten- 
dencies can become manifest even at very different stages of evolution. 
For example Werckleocereus imitans Kimnach & Hutchison (1956) shows 
exactly the same pinnate habit of the phyllodes that occurs in Crypto- 
cereus anthonyanus Alex. and in Epiphyllum anguliger (Lem.) Kelsey & 
Dayton. These three species of subtribe Hylocereinae are members of 
quite different lines of development within the subtribe, as already indi- 
cated. Terete branches occur in the very primitive genus Peniocereus (sub- 
tribe Nyctocereinae), in some species of Weberocereus (subtribe Hylo- 
cereinae), and finally in Erythrorhipsalis, Hatiora, and Rhipsalis (sub- 
tribe Rhipsalinae). In the flower at least three tendencies can be recog- 
nized: 1) the development of long-tubed, night-blooming, sphingine flow- 
ers, 2) the development of brightly colored, day-blooming, hummingbird 
flowers, 3) reduction and simplification of flowers. This third tendency 
can occur in combination with either of the first tendencies or separately. 

Berger (1926), who had not yet recognized the tendency toward reduc- 
tion in cacti, interpreted the simplified flowers as the most primitive ones. 
Therefore he did not recognize the connections, and so separated his 
“Rhipsalideae K. Schum.” and Epiphylleae Berger as two subtribes. To- 
day we can recognize the direct connection from a part of Berger’s Sippe 
Nyctocerei (of his subtribe Cereae Berger) through the primitive sub- 
tribe Hylocereinae (= Berger’s subtribe Hylocereae) to the three derived 
subtribes Epiphyllinae, Disocactinae, and Rhipsalinae. It has been neces- 
sary also to consider the day-blooming Epiphyllinae as another separate 
subtribe (Disocactinae) , inasmuch as my recent examinations have made 
it evident that these have a separate origin. 


TRIBUS III. Pachycereae trib. nov. 

Echinocacteae K. Schum., p.p. (1898, p. 46, Gruppe); Cereanae Britt. & Rose, 
p.p. (1920, p. 1, Subtribe) ; Pachycerei Berg. nom. nud. (1926, p. 59, 97, Sippe) ; 
Gymnocerei Berg. nom. nud., p.p. (1926, p. 55, 97, Sippe) ; Pachycereideae F. Buxb. 
nom. prov. (1953a, p. 3, Tribus); Pachycereidineae F. Buxb. nom. prov. (1956h, 
System 2, Tribus). 

Arbores columnares permagnae simplices vel ramosae; floribus ex are- 
olis immutatis vel ex pseudocephalio vel ex cephalio orientibus, radiatis, 
perianthio conspicuo vel parvo, albis vel rubescentibus interdum purpur- 
ascentibus; pericarpello plus minusve dense squamoso; axillis squa- 
marum areolas lanuginosas, lanatas saepe setosas vel pilosas gerentibus, 
in generibus deductissimis axillis subnudis vel vere nudis; receptaculo 
pericarpello simili squamis decurrentibus plerumque minus quam peri- 
carpello areolato; podariis squamarum pericarpelli et receptaculi saepe 
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nectar productentibus: staminibus infimis a basi receptaculi distantibus, 
protrusioni receptaculi saepe diaphragmam formante insertis, staminibus 
superioribus permultis tubo et fauce insertis; fructu saepe spinosissimo, 
plerumque longitudine irregulariter dehiscente. Genus typicum. Pachy- 
cereus (Berg.) Britt. & Rose. 


Trees of large columnar habit, the trunk branching or simple. Flowers 
arising from normal areoles or from a pseudocephalium or cephalium, 
radiate, night-blooming or day-blooming; perianth conspicuous or small, 
white to reddish or purplish; pericarpel more or less densely scaly, are- 
oles woolly, hairy, bristly, rarely spiny, but at least felted, only in the 
most advanced genera nearly or quite naked; receptacle similar to peri- 
carpel, but the internodes elongated and thus the scales broadly decur- 
rent and the areoles more reduced, podaria of scales very often producing 
nectar; lower stamens arising from a receptacular protrusion which often 
forms a diaphragm across the receptacular tube thus closing the nectar 
chamber; upper stamens numerous, arising from tube and throat of the 
receptacle. Fruit sometimes very spiny, bursting with irregular longitu- 
dinal splits. North America and Central America. 


Genera (included for the present). Pachvcereus (Berg.) Britt. & Rose, 
Lemaitreocereus Britt. & Rose sensu lat. [including Hertrichocereus Back- 
eb., Jsolatocereus (Backeb.) Backeb., Marginatocereus (Backeb.) Back- 
eb., Neolemaireocereus Backeb. (invalid name), Polaskia Backeb., Rit- 
terocereus Backeb., Stenocereus ( Berg.) Ricco.|, Neobuxbaumia Backeb. 
emend. Dawson & F. Buxb. (Buxbaum, 1957a, cf. also Buxbaum, 1953b 
and 1954a), Carnegiea Britt. & Rose non Perkins, Mitrocereus (Backeb.) 
Backeb. (including Backebergia Bravo H.), Cephalocereus Pfeiff. [in- 
cluding Haseltonia Backeb., Pilosocereus Byles & Rowley (= Pilocereus 
K. Schum. non Lem.) p.p., Buxbaum, 1956f]. Genera incertae sedis: 
Escontria Rose and Anisocereus Backeb. These probably belong here. 


This tribe has not yet been sufficiently studied. It cannot be maintained 
as circumscribed by Berger in his Sippe Pachycerei, and eventually must 
be emended further than is indicated in the preceding paragraphs. It is 
now clear that Cephalocereus Pfeiff., if interpreted as including only the 
two North American species C. senilis Pfeiff. and C. Hoppenstedti K. 
Schum., certainly belongs here, also the newer genus Neobuxbaumia and 
at least a part of Pilocereus in the sense that Schumann used this name 
[ Pilocereus K. Schum. non Lem. was proposed for conservation, but the 
proposal was rejected by the Nomenclature Committee of the Interna- 
tional Botanical Congress. Byles and Rowley (1957) have recently pro- 
posed the name Pilosocereus to substitute for Pilocereus K. Schum. non 
Lem.]. According to my own studies (Buxbaum, 1956e), there is no strict 
necessity for separating the North American species of Pilosocereus from 
Cephalocereus, as they are closely related. Therefore these species ar in- 


cluded here under Cephalocereus. tae 
The characters upon which Backeberg based the descriptions of the 
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genera which he separated from Lemaireocereus are quite insufficient to 
establish these genera, and further research is necessary. As indicated 
above, these genera are here included under Lemaireocereus. My last 
observations have shown that even Lemaireocereus [with L. hollianus 
(Weber) Britt. & Rose as type species] probably will not be retained, 
but will be placed in synonymy under Pachycereus. 


TRIBUS IV. CEREAE Britt. & Rose emend. 

Echinocacteae K. Schum. p.p. (1898, p. 46, Gruppe) ; Cereanae Britt. & Rose, p.p. 
(1920, p. 1, Subtribe) ; Gymnocerei Berg. nom. nud., p.p. (as to “Cereoidei”; 1926, 
p. 55, 97); Trichocerei Berg. nom. nud., p.p. (1926, p. 49, 96, Sippe) ; Cephalocerei 
Backeb. nom. nud., p.p. (1938, Sippe; 1942, p. 50, Natio) ; Gymnocereideae F. Buxb. 
nom. prov. (1953a, p. 3, Tribus) ; Gymnocereidineae F. Buxb. nom. prov. (1956h, 
System 2, Tribus). 

Frutices semierecti, arcuati interdum prostrati, saepius arbores col- 
umnares erectae ramosae vel simplices; costis multis vel paucis interdum 
solum 3-5; floribus aut ex areolis immutatis aut ex pseudocephalio aut 
ex cephalio orientibus nocturnis saepe magnis campanulatis vel infundibu- 
liformibus; pericarpello et receptaculo squamosis, squamis decurrentibus ; 
axillis squamarum nudis (genere Jasminocereo excepto) ; staminibus in- 
fimis a basi receptaculi distantibus, plerumque protrusioni receptaculi 
diaphragmam non formante insertis, staminibus superioribus permultis 
tubo fauceque receptaculi insertis; fructibus carnosis dehiscentibus, funi- 
culis seminum succosis. Genus typicum .Cereus Miller. 

Shrubs with slender half-erect, arching, or prostrate stems, varying to 
trees with large, columnar, upright stems, when trees the branches arising 
from the base, or from above a trunk, or the trunk simple; ribs many or 
few, sometimes (in some species of Monvillea) 3—5. Flowers arising from 
normal areoles or from a pseudocephalium or cephalium, nocturnal, radi- 
ate or somewhat bent and pseudozygomorphic, more or less slender-cam- 
panulate to funnelform, sometimes very large; pericarpel and receptacle 
bearing scales but lacking areoles in the scale axils (except in Jasmino- 
cereus which has a small amount of axillary felt which disappears on 
the fruit), in the more advanced genera the scales of pericarpel displaced 
upward onto the receptacle, the pericarpel thus becoming naked and 
showing only the decurrent scale bases; primary stamens arising above 
a distinct nectar chamber, but a diaphragm never formed; higher stamens 
arising from both wall and throat of the receptacle. Fruits fleshy, bursting, 
the funicles of the seeds juicy. South and Central America. 

Genera. Arrojadoa Britt. & Rose non Mattf., Austroce phalocereus 
(Backeb.) Backeb. (including Coleocephalocereus Backeb., cf. Buxbaum, 
1952b, c), Browningia Britt. & Rose (?including Gymnanthocereus 
Backeb.), Cereus Mill. [including Monvillea Britt. & Rose (cf. Werder- 
mann, 1933), Brasilicereus Backeb., Sub pilocereus Backeb.| Jasmino- 
cereus Britt. & Rose, Stephanocereus Berg., Stetsonia Britt. & Rose. Gen- 


era incertae sedis: Lophocereus (Berg.) Britt. & Rose and Myrtillocactus 
Cons. These probably belong here. 
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The study of this tribe is not yet completed. As it is now provisionally 
constructed it corresponds in general with the “Cereoidei” of Berger’s 
Sippe Gymnocerei. Those genera which he lists in this Sippe as “Cactoi- 
dei” are now included in my Tribe VI, Notocacteae. In addition I have 
included here the genus Browningia. 


TRIBUS V. Trichocereae trib. nov. 


Echinocacteae K. Schum. p.p. (1898, p. 46, Gruppe) ; Cereanae Britt. & Rose, p.p. 
(1920, p. 1, Subtribe) ; Echinocereanae Britt. & Rose, p.p. (1922, p. 3, Subtribe) ; 
Echinocactanae Britt. & Rose, p.p. (1922, p. 77, Subtribe) ; Nyctocerei Berg. nom. 
nud., p.p. (1926, p. 45, 95, Sippe) ; Tvichocerei Berg. nom. nud., p.p. (1926, p. 49, 96, 
Sippe) ; Cephalocerei Backeb. nom. nud., p.p. (1938, Sippe; 1942, p. 50, Natio) ; 
Lobiviae Backeb. nom. prov. (1942, p. 32, Natio) ; Austroechinocacti Backeb. nom. 
nud., p.p. (1938, Sippe; 1942, p. 35, Natio) ; Milae Backeb. nom. nud. (1938, Sippe; 
1942, p. 25, Natio) ; Loxanthocerei Backeb. nom. nud. (1938, Sippe; 1942, p. 27, 
Natio) ; Trichocereideae F. Buxb. nom. prov. (1953a, p. 3, Tribus) ; Trichocereidineae 
F. Buxb. nom. prov. (1956h, System 2, Tribus); Tvichocerei F. Buxb. nom. prov. 
(1953a, p. 5, Subtribus) ; Rebutinae Donald (1955, p. 84, Subtribe) ; Trichocereineae 
F. Buxb. nom. prov. (1956h, System 3, Subtribus) ; Loxanthocerei Buxb. nom. prov. 
(1949, p. 10; 1953a, p. 5, Subtribus) ; Loxanthocereineae Buxb. nom. prov. (1956h, 
System 3, Subtribus). 

Cactaceae simplices vel ramosae, columnares erectae vel prostratae vel 
brevicolumnares vel globosae, permagnae usque ad pusillae, costatae vel 
costis plus minusve in tubercula divisis; floribus insignibus albis vel colo- 
ratis radiatis vel = pseudozygomorphis vel zygomorphis, receptaculo 
campanulato vel infundibuliformi vel tubiformi; pericarpello et recepta- 
culo squamosis crispate pilosis (pericarpello rarissime spinuloso), apud 
genera deductissima pericarpello et receptaculo nudis; perianthio ple- 
rumque conspicuo, interdum (subtribus Borzicactinae) minuto sed recep- 
taculo petaloideo-colorato; staminibus infimis prope basim receptaculi vel 
supra Cameram nectariferam vel protrusione receptaculi insertis, interdum 
in pilos vel squamas staminodiales transformatis, staminibus secundariis 
parte inferiore et fauce receptaculi insertis, rarius in fauce absentibus; 
fructibus semisuccosis vel siccis lateraliter vel circumscisso dehiscentibus, 
interdum non dehiscentibus sed desintegrescentibus; seminibus testae 
typo verrucoso, apud genera deducta saepe testa laevi foveolis intersti- 
tialibus punctata, habitu variabilibus. Genus typicum. Tvichocereus 
(Berg.) Ricco. 

Stems simple or branching, globular to columnar, erect to prostrate 
but not climbing, large to dwarfish; stems and branches ribbed, in the 
most advanced genera the ribs more or less divided into tubercles. Flowers 
conspicuous, white or colored, radiate or (in Borzicactinae) more or less 
zygomorphic; perianth conspicuous or (in some Borzicactinae) small 
with scale-like segments, but then the receptacle petaloid and colored; 
pericarpel and receptacle with numerous usually acuminate scales, the 
axils with wool and crisped long hairs or occasionally with fine spines but 
then these only on the pericarpel, in the most advanced taxa the peri- 
carpel and receptacle naked; receptacle campanulate to funnelform or 
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tubular; primary stamens inserted variously: 1) near receptacle base, 
leaving only a small nectar-furrow below, or 2) inserted at various heights 
so that the nectar chamber is limited indistinctly (“diffuse nectar cham- 
ber”), or 3) inserted on a more or less distinct protuberance which forms 
a closed nectar chamber; or the primary stamens sometimes transformed 
into staminodial hairs or scales; secondary stamens inserted only in lower 
part of tube and at margin of the receptacle, forming there a “hymen” 
which is absent only in the most advanced flowers. Fruits dry-fleshy, 
bursting laterally or opening with a circumscissile split or sometimes 
merely disintegrating. Seeds verrucose, in the highly advanced genera 
secondarily smooth and spotted, very variable in shape. South America. 


This tribe is distinguished from the Tribe Notocacteae by 1) the stamen 
arrangement and 2) the basitony of the receptacular areoles (bristles 
never arise near the margin of the receptacle). Possibly it has developed 
from common ancestors with the Notocacteae, but its origin is not yet 
clear. The species descriptions are inadequate and consequently the genera 
are not yet sufficiently well defined; certainly several of the genera will 
be reduced to synonymy eventually. 


SUBTRIBUS 1. Trichocereinae subtrib. nov. 

Echinocacteae K. Schum. p.p.; Cereanae Britt. & Rose, p.p.; Echinocereanae 
Britt. & Rose, p.p.; Nyctocerei Berg. nom. nud., p.p.; Trichocerei Berg. nom. nud., 
p.p.; Cephalocerei Backeb. nom. nud., p.p.; Lobiviae Backeb. nom. prov., p.p.; 
Austroechinocacti Backeb. nom. nud., p.p.; Trichocerei F. Buxb. nom. prov.; Tricho- 
cereineae F, Buxb. nom. prov. 

Plantae magnae columnares simplices vel ramosae, rarius globosae; 
floribus magnis radiatis campanulatis vel plus minusve infundibuliformi- 
bus, plerumque albis vel albidis nonnumquam coloratis; perianthio mag- 
no; camera nectarifera praesente vel absente. Genus typicum. Tricho- 
cereus ( Berg.) Ricco. 

Stems large and columnar or rarely globular. Flowers radiate, campan- 
ulate to funnelform; perianth large, mostly white or whitish, sometimes 
brightly colored; nectar chamber lacking or present; stamen insertion 
beginning at base of the receptacle or above a nectar chamber. 


Genera. Trichocereus (Berg.) Ricco. (including Helianthocereus Bac- 
keb., Leucostele Backeb., Roseocereus Backeb., and Weberbauerocereus 
Backeb.), Echinopsis Zucc. [including Pseudolobivia (Backeb.) Backeb. ; 
cf. Buxbaum, 1956f], Haageocereus Backeb. (including Neobinghamia 
Backeb. and Peruvocereus Akers, cf. Buxbaum 1952a), Arthrocereus 
Berg. [including Setiechinopsis (Backeb.) de Haas|, Espostoa Britt. & 
Rose (including Pseudoespostoa Backeb.) ; cf. Buxbaum, 1952b, c), Soe- 
hrensia Backeb., Acanthocalycium Backeb. 


SUBTRIBUS 2. REBUTINAE Donald emend. 


Echinocacteae K. Schum. p.p.; Echinocereanae Britt. & Rose, p.p.; Trichocerei 


Berg. nom. nud., p.p.; Lobiviae Backeb. nom. rov ; Milae Backeb ; 
eee nese sry prov., p.p.; Milae Backeb. nom. nud.; 
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Plantae parvae vel pusillae, floribus radiatis, infundibuliformibus, col- 
oratis (nonnullis albis exceptis) ; perianthio magno; receptaculo squamoso 
piloso, rarissime squamoso nudoque; pericarpello nonnumquam setaceo- 
spinuloso. Genus typicum. Rebutia K. Schum. 

Plants small to dwarfish, flowers small, funnelform, radiate; perianth 
large, conspicuously colored or rarely whitish; pericarpel sometimes with 
small bristle-like spines; receptacle variously scaly, with hairs in the scale 
axils, or (in Rebutia K. Schum. subgen. Rebutia) the receptacle naked. 

Genera (included for the present). Lobivia Britt. & Rose sensu lat. (in- 
cluding Acantholobivia Backeb., Hymenorebutia Fri¢ ex Buin., Sulcore- 
butia Backeb.), Rebutia K. Schum. [including Aylostera Speg., Cylindro- 
rebutia Fri¢ & Kreuz (invalid), Digitorebutia Fri¢ & Kreuz ex Buin., 
Medtolobivia Backeb., Pygmacolobivia Backeb.|, Chamaecereus Britt. & 
Rose (Buxbaum, 1957d), Mila Britt. & Rose. 

Because of intermediate species, the delimitation of genera in this group 
is difficult and still unsatisfactory. This is true especially for the genus 
Lobivia, which therefore is considered here in its broadest sense. 


SUBTRIBUS 3. Borzicactinae subtrib. nov. 

Echinocacteae K. Schum. p.p.; Cereanae Britt. & Rose, p.p.; Echinocactanae 
Britt. & Rose, p.p.; Trichocerei Berg. nom. nud., p.p.; Loxanthocerei Backeb. nom. 
nud.; Austroechinocacti Backeb. nom. nud., p.p.; Loxanthocerei F. Buxb. nom. prov.; 
Loxanthocereineae F. Buxb. nom. prov. 

Plantae columnares interdum brevicolumnares vel globosae; floribus 
elongato-infundibuliformibus vel tubiformibus (apud genus Oroyam cam- 
panulatis) ; receptaculo petaloideo-colorato, squamoso et piloso rarissime 
subnudo vel nudo, saepe curvato itaque floribus pseudozygomorphis vel 
zygomorphis; perianthio haud permagno saepe reducto minuto atque 
minutissimo; camera nectarifera numquam presente. Genus typicum. 
Borzicactus Ricco. 

Habit columnar or short-columnar (globular only in highly advanced, 
high montane genera, as in Oroya). Perianth relatively small or even much 
reduced; receptacle conspicuously colored, elongate-funnelform or tubular 
(campanulate only in Ovoya), often more or less zygomorphic, nectar 
chamber very distinct (hummingbird flowers). 

Genera (included for the present). Loxanthocereus Backeb. (including 
Maritimocereus Akers & Buin.), Borzicactus Ricco. (including Bolivt- 
cereus Card., ?Clistanthocereus Backeb.), Denmoza Britt. & Rose, Cleis- 
tocactus Lem. (Buxbaum 1956d), Seticereus Backeb., Oreocereus ( Berg.) 
Ricco., Morawetzia Backeb., Arequipa Britt. & Rose, Matucana Britt. & 
Rose, Oroya Britt. & Rose. 


TRIBUS VI. Notocacteae trib. nov. 

Echinocacteae K. Schum. p.p. (1898, p. 46, Gruppe) ; Echinocereanae Britt. & 
Rose, p.p. (1922, p. 3, Subtribe) ; Cactanae Britt. & Rose (1922, p. 216, Subtribe) ; 
Echinocactanae Britt. & Rose, p.p. (1922, p. 77, Subtribe) ; Erianthi Berg. nom. nud., 
p.p. (1926, p. 68, 97, Sippe) ; Gymnocerei Berg. nom. nud., p.p. (as to “Cactoidei”; 
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1926, p. 55, 97, Sippe) ; Austroechinocach Backeb. nom. nud., p.p. (1938, Sippe; 1942, 
p. 35, Natio) ; Boreoechinocacti Backeb. nom. nud., p.p. (1938, Sippe;_ 1942, p. 54, 
Natio) ; Cephalocacti Backeb. nom. nud. (1938, Sippe; 1942, p. 535 Natio) p Pseudo- 
trichocereideae F. Buxb. nom. prov. (1953a, p. 3, Tribus) ; Pseudotrichocereidineae 
F. Buxb. nom. prov. (1956h, System 2, Tribus; here the tribe was further broken into 
the following provisional subtribes: Notocactineae, Neoporteriineae, Parodineae, 
Melocactineae, Gymnocalyciineae, and an unnamed subtribe) . 

Plantae simplices vel basi ramosae, globosae vel applanatae, rarius elon- 
gatae brevicolumnares, nonnumquam pusillimae, costatae vel costis divi- 
sis, tubercula sub areolis posita formantibus; floribus ex areola quaque 
unico vel pluribus, vel ex pseudocephalio vel ex cephalio terminali orien- 
tibus; receptaculo campanulato vel infundibuliformi; pericarpello et re- 
ceptaculo squamosis (apud genus Melocactum receptaculo nudo petaloi- 
deo), in axillis squamarum areoliferis vel rarius nudis; areolis pericarpelli 
et receptaculi valde pilosis rarissime lanatis spinosisque, superioribus ple- 
rumque setosis; staminibus supra sulcum nectariferum toto receptaculo 
usque ad faucem aequaliter insertis; foliis perianthii nonnumquam basi 
connatis; seminibus habitu variabilissimis typo testae verrucoso, variabili. 
Genus typicum. Notocactus (K. Schum.) Berger. 


Stems simple or branching from base, globular to applanate, more rare- 
ly short-columnar, in the most advanced genera dwarfish; body ribbed, 
or the ribs divided into humps or even hump-like tubercles which occur 
below the areoles. Flowers solitary or several from the same areole, some- 
times in a pseudocephalium or a terminal cephalium; pericarpel and re- 
ceptacle covered with more or less numerous scales, the scales small, bear- 
ing in their axils much long wool, hairs, and, especially near the throat, 
stiff bent bristles or sometimes also fine bristle-like spines, sometimes (in 
Gymnocalycium and allies) the scales less numerous and naked in their 
axils, more rarely the flower areoles somewhat spiny or occasionally (in 
Melocactus) the flowers simplified to a “Mammillaria-shape’’, the petaloid 
receptacle lacking both scales and areoles; receptacle campanulate to 
funnelform, the tube sometimes elongate above margin of receptacle by 
union of basis of inner perianth segments, the stamens distributed equally 
from the distinct nectar furrow up to top of the receptacle. Seeds various 
in shape, the testa verrucose but the warts sometimes spine-like or second- 


arily flattened, the testa then smooth. South America (except Astro- 
phytum). 


Genera (included for present). A. Eriosyce Phil. B. Austrocactus 
Britt. & Rose, Notocactus (K. Schum.) Berg. (including Brasilicactus 
Backeb. and ?Eriocactus Backeb.), Islaya Backeb. C. Parodia Speg., 
Frailea Britt. & Rose, Astrophytum Lem. (Buxbaum, 195le, 1951g), 
Blossfeldia Werd. D. Malacocarpus Salm-Dyck non Fisch. & Mey., 
Melocactus Link & Otto. E. Neoporteria Britt. & Rose [including Neo- 
chilenia Backeb. (invalid name.) , Horridocactus Backeb., and Pyrrhocac- 
tus Berg.|], Copiapoa Britt. & Rose. F. Gymnocalycium Pfeiff. (accord- 
lig to personal communication from P. C. Hutchison in 1956, including 
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Weingartia Werd. and Brachycalycium Backeb.), Neowerdermannia 
Backeb., Discocactus Pfeiff. 

In 1953 I first advanced a provisional grouping of genera for the Noto- 
cacteae, then called the Pseudotrichocereideae (Buxbaum, 1953a), and 
in 1956 (Buxbaum 1956h) I presented provisional subtribal names. My 
studies now indicate that these original groupings must be rearranged 
somewhat, but the research is not yet completed for final publication. 
For the present, I wish only to arrange the genera of the tribe into nat- 
ural groups (A-F) as indicated in the preceding paragraph. The inclu- 
sion of Neochilenia, Horridocactus, and Pyrrhocactus under Neopor- 
teria was first proposed in 1953 (Buxbaum, 1953a) and P. C. Hutchison 
(Verbal comm., 1956) has since confirmed the union of at least Neochi- 
lenia and Horridocactus with Neoporteria. 

This tribe was confused by former authors with Berger’s Trichocerei 
(Trichocereae of the present treatment). It is necessary to separate it 
because it clearly has had a separate evolution, possibly originating from 
Corryocactus-like ancestors. It is characterized by the acrotony of the 
receptacular areoles, the uppermost part of which are distinctly advanced, 
bearing more vigorous bristles than the lower ones, and by the arrangement 
of the stamens which differs distinctly from the arrangement in the 
Trichocereae. 


TRIBUS VII. Echinocereae trib. nov. 

Echinocacteae K. Schum. p.p. (1898, p. 46, Gruppe) ; Cereanae Britt. & Rose, p.p. 
(1920, p. 1, Subtribe) ; Echinocereanae Britt. & Rose, p.p. (1922, p. 3, Subtribe) ; 
Nyctoceret Berg. nom. nud., p.p. (1926, p. 45, 95, Sippe) ; Echinocerei Backeb. nom. 
nud. (1938, Sippe; 1942, p. 42, Natio) ; Heliocerei Backeb. nom. nud., p.p. (1938, 
Sippe; 1942, p. 45, Natio) ; Echinocereidewe F. Buxb. nom. prov. (1953a, p. 3, Tribus) ; 
Echinocereidineae F. Buxb. nom. prov. (1956h, System 2, Tribus). 

Frutices parvi plerumque ramis ascendentibus cylindricis teneribus, 
rarissime magni columnares repentes, vel plantae succulentissimae brevi- 
columnares vel globosae, erectae vel prostratae; ramis costatis plerumque 
spinosissimis, spinis saepe tenui-acicularibus et densissime positis; floribus 
conspicuis, diurnis, coloratis; pericarpello, plerumque etiam receptaculo 
squamosis spinosissimis (genere Rathbunia excepto); floribus radiatis 
apud genus Rathbunia zygomorphis. Genus typicum. Echinocereus 
Engelm. 

Plants usually short-columnar or globular, the stem erect or prostrate, 
or plants low, much branched, shrub-like, the branches sometimes thin and 
weak, or rarely plants large, prostrate; branches ribbed, densely spiny, 
the spines strong to weak. Flowers conspicuous, day-blooming, colored, 
radiate (in Rathbunia zygomorphic) ; pericarpel and usually even the re- 
ceptacle bearing scales, those of the pericarpel smaller, those of the recep- 
tacle larger and elongate with very spiny axillary areoles (except in Rath- 
bunia.) North America. 

Genera. Bergerocactus Britt. & Rose, Machaerocereus Britt. & Rose, 
Rathbunia Britt. & Rose, Wilcoxia Britt. & Rose (including ?Cullmannia 
Dist.), Echinocereus Engelm. 
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The Echinocereae was first established by Britton and Rose as a sub- 
tribe (Echinocereanae). Besides Echinocereus they included in it Lobivia 
and its relatives, which are here assigned to Tribe Trichocereae, Subtribe 
Rebutinae. Berger did not recognize Britton and Rose’s Echinocereanae, 
transferring the genera belonging in that group to form a day-blooming 
branch of his Nyctocerei. However, the connection with the Nyctocerei 
seems to be a very distant one, if it exists at all. Although much work still 
needs to be done on the Echinocereae, it seems to be well defined as pre- 
sented here. 


TRIBUS VIII. ECHINOCACTEAE K. Schum. emend. 


Echinocacteae K. Schum. p.p. (1898, p. 46, Gruppe, = Tribus, p. 29); Mamil- 
larieae K. Schum. (1898, p. 472, Gruppe) ; Echinocactanae Britt. & Rose, p.p. (1922, 
p. 77, Subtribe) ; Coryphanthanae Britt. & Rose (1923, p. 3, Subtribe) ; Erianthi Berg. 
nom. nud., p.p. (1926, p. 68, 97, Sippe) ; Lepidanthi Berg. nom. nud. (1926, p. 70, 98, 
Sippe) ; Gymnanthi Berg. nom. nud. (1926, p. 74, 98, Sippe) ; Psewdomamillariae 
Berg. nom. nud. (1926, p. 80, 98, Sippe) ; Chasmatothelae Berg. nom. nud. (ibid., 
Sippe) ; Coryphanthae Berg. nom. nud. (ibid., Sippe) ; Mamillariae Berg. nom. nud. 
(ibid., Sippe) ; Cochemieae Berg. nom. nud. (1926, p. 80, 99, Sippe) ; Pelecyphorae 
Berg. nom. nud. (ébid., Sippe) ; Ariocarpi Berg. nom. nud. (ibid., Sippe) ; Boreo- 
echinocacti Backeb. nom. nud., p.p. (1938, Sippe; 1942, p. 54, Natio) ; Euechinocac- 
tineae F. Buxb. nom. nud. (1951b, p. 193, 197; 1951c, p. 98; 1951h, p. 31; 1953a, p. 
3: Tribus) ; Euechinocactidineae F. Buxb. nom. prov. (1956h, System 4, Tribus) ; 
Echinocacti F. Buxb. nom. nud. (1951b, p. 197; 1951c, p. 99; 1951h, p. 33; 1953a, p. 
7: Linea) ; Euechinocactineae F. Buxb. nom. prov. (1956h, System 4, Subtribe) ; 
Ramus or Ramis [sic!] I F. Buxb. nom. prov. 1951b, p. 193, 197; 1951c, p. 99; 
1951h, p. 33; 1953a, p. 7); Thelocactineae F. Buxb. nom. prov. (1956h, System 4, 
Subtribus) ; Thelocacti F. Buxb. nom. nud. (1951b, p. 193, 197; 1951c, p. 99; 1951h, 
p. 33; 1953a, p. 7; 1956h, System 4: Linea); Strombocacti F. Buxb. nom. nud. 
(1951b, p. 193, 197; 1951c, p. 100; 1951h, p. 33; 1953a, p. 7; 1956h, System 4; cf. 
also Buxbaum 1936, 1937: Linea); Ramus or Ramis [sic!] II F. Buxb. nom. prov. 
(1951b, p. 193, 197; 1951c, p. 99; 1951h, p. 33; 1953a, p. 7) ; Ferocactineae F. Buxb. 
nom. prov. 1956h, System 4, Subtribus) ; Ferocacti F. Buxb. nom. nud. (1951b, p. 
197; 1951c, p. 99; 1951h, p. 33; 1953a, p. 7; 1956h, System 4: Linea) ; Neobesseyae 
F. Buxb. nom. nud. (1951b, p. 197; 1951c, p. 99; 1951h, p. 33; 1953a, p. 7; 1956h, 
System 4: Linea) ; Ramus or Ramis [sic!] III F. Buxb. nom. prov. (1951b, p. 197; 
1951c, p. 99; 1951h, p. 33; 1953a, p. 7); Coryphanthae F. Buxb. nom. nud. (1951b, 
p. 197, Linea) ; Coryphanthineae F. Buxb. nom. prov. (1956h, System 4, Subtribe). 


Cactaceae giganteae usque ad pusillae, brevicolumnares vel globosae 
vel depressae, costatae vel tuberculatae; tuberculis habitu variabili non- 
numquam folioideis; areolis generum tuberculatorum plus deductorum 
vel in sulcam elongatum vel in areolam spinigeram et axillam florigeram 
divisis; areolis generum costatorum saepe glanduliferis; floribus ex mar- 
gine superiore areolarum vel ex sulco tuberculi vel ex axillis orientibus, 
radiatis, rarissime zygomorphis (genus Cochemiea), diurnis; pericarpello 
Crasso squamosissimo lanuginosissimo, receptaculo fere absente, vel flori- 
bus plus minusve campanulatis, receptaculo. valde squamoso, areolis in 
flore absentibus vel apud genera deductissima pericarpello nudo et re- 
ceptaculo petaloideo; fructo plus minusve carnoso saepe uveriformi; se- 
minibus funiculo brevi simplici adnatis in quattuor lineis differentibus: 1) 
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testa dura nigra, levi, perispermio conspicuo (subtribus Echinocactinae), 
2) testa verrucosa vel tuberculis testae secundariter laevis itaque foveolis 
interstitialibus punctata sublevi, perispermio praesente vel reducto etiam 
aborto (subtribus Thelocactinae), 3) testa foveolata vel reticulata nigra 
vel brunea, perispermio praesente apud genera deducta reducto atque 
aborto (subtribus Ferocactinae), 4) testa levi, brunea, celulis minimis 
perispermio praesente (subtribus Coryphanthinae) ; blastis succulentiss- 
imis cotyledonibus triangularibus apud genera deductissima maxime 
reductis. Genus typicum. Echinocactus Link & Otto. 


Plants short-columnar, globular, or depressed, gigantic to small or 
dwarfish; stems ribbed or bearing short-conic to finger-like or leaf-like 
tubercles; areoles borne on the ribs or at or near the top of each tu- 
bercle or sometimes elongate and forming a groove on the upper surface 
of the tubercle, in the most advanced genera serially divided into a spine- 
bearing areole at the apex of the tubercle and a flower-bearing (florifer- 
ous) and sometimes shoot-bearing areole in the axil, in primitive genera 
sometimes with glandular spines. Flowers borne at the upper margin of 
areole or from the groove or in the axil, radiate or rarely zygomorphic, day- 
blooming; pericarpel scaly and woolly, the receptacle almost absent 
in the most primitive genera, more or less elongated-campanulate 
and distinctly scaly in the more advanced genera, and petaloid in 
the most advanced genera. Fruit more or less fleshy to juicy. Seeds 
on short and simple funicles which vary greatly in the different lines 
of evolution: 1) testa smooth, hard, black, the perisperm conspicuous 
(Echinocactinae, the most primitive subtribe) ; 2) testa verrucose, mostly 
black, the perisperm present or absent, the warts of the testa in most ad- 
vanced genera becoming secondarily smooth but with more or less dis- 
tinct spots between the testa cells, i.e., “spotted testa” (subtribe Thelo- 
cactinae); 3) testa “pitted” or reticulate, i.e., the testa with outer cell 
walls sunken in, the perisperm present or absent (subtribe Ferocactinae) ; 
4) testa smooth, brown, with very small scales, the perisperm present 
(subtribe Coryphanthinae). Seedlings succulent, the cotyledons small, 
triangular, finally reduced to small humps. North America, to Venezuela 
in South America. 

This tribe contains all the North American short-columnar or globular 
cacti with spineless flowers except Astrophytum (Buxbaum, 195le, 
1951g). It isa very clear-cut phylogenetic unit which has been thoroughly 
studied and is well understood except as to less important details in its 
phylogeny. The most primitive subtribe is the Echinocactinae. 


Suptrisus 1. ECHINOCACTINAE Britt. & Rose emend. 

Echinocacteae K. Schum. p.p.; Echinocactanae Britt. & Rose, p.p.; Evianthi Berg. 
nom. nud., p.p.; Boreoechinocacti Backeb. nom. nud., p.p.; Echinocacti F. Buxb. nom. 
nud.; Euechinocactineae F. Buxb. nom. prov. 

Echinocacteae giganteae brevicolumnares vel magnae globosae vel ap- 
planatae, costatae, spinosissimae; floribus pericarpello crasso squamosis- 
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simo pilosissimo (apud genus Homalocephalam parte inferiore nudo ) 
seminibus magnis, testa nigra levi, rarius verrucosa vel minutissime reti- 
culata, perispermio magno; embryonis cotyledonibus conspicuis triangu- 
laribus. Genus typicum. Echinocactus Link & Otto. 

Plants short-columnar and gigantic to globular or applanate and con- 
spicuous, ribbed, strongly spined. Flowers with the pericarpel thick, the 
scales numerous, with hairs and wool in their axils or (in Homalocephala) 
only at upper part; receptacle greatly reduced to almost absent. Seeds 
large; testa black, smooth or occasionally verrucose or somewhat reticu- 
late; perisperm conspicuous. Embryo with cotyledons distinct, triangular. 

Genera. Echinocactus Link & Otto, Homalocephala Britt. & Rose (pos- 
sibly part of Echinocactus? ) 


SuBTRIBUS 2. Thelocactinae subtrib. nov. 


Echinocacteae K. Schum. p.p.; Mamillarieae K. Schum. p.p.; Echinocactanae 
Britt. & Rose, p.p.; Coryphanthanae Britt. & Rose, p.p.; Lepidanthi Berg. nom. nud., 
p.p.; Gymnanthi Berg. nom. nud.; Pseudomamillariae Berg. nom. nud., p.p.; Chas- 
matothelae Berg. nom. nud.; Pelecyphorae Berg. nom. nud.; Ariocarpi Berg. nom. 
nud.; Boreoechinocacti Backeb. nom. nud., p.p.; Ramus or Ramis [sic!] F. Buxb. 
nom. prov.; Thelocactineae F. Buxb. nom. prov. 

Echinocacteae parvae vel costatae costis saepe in tubercula divisis, vel 
tuberculatae; tuberculis nonnumquam folioideis, floribus receptaculo et 
pericarpello variabilibus, squamosis vel esquamosis, areolis absentibus; 
seminibus verrucosis, apud species nonnullas deductissimas secundariter 
levibus, foveolis interstitialibus punctatis; perispermio praesente vel ab- 
sente. Genus typicum. Thelocactus (K. Schum.) Britt. & Rose. 


Plants small, the ribs often divided into tubercles or humps, or the 
whole plant tuberculate, the tubercles sometimes leaf-like. Flowers very 
variable in shape; scales of the pericarpel and receptable, when present, 
mostly without areoles in the axils (occasional exceptions). Seeds black; 
testa verrucose, the warts in the most advanced genera becoming secon- 
darily smooth (applanate) but with more or less distinct spots between 
the testa cells, i.e., “spotted testa”; perisperm present or absent. 


LINEA A. Thelocacti linea nov. 
Thelocacti F. Buxb. nom. nud. 


Plantae parvae globulares vel elongatae, costatae, costis in tubercula 
divisis vel tuberculatae; tuberculorum areolae apud genera deductissima 
in areolam spiniferam et axillam floriferam divisis; tuberculis nonnum- 
quam sulcatis umquam folioideis; floribus prope apicem, vel ex margine 
superiore areolarum vel ex sulco vel ex axilla orientibus. Genus typicum. 
Thelocactus (K. Schum.) Britt. & Rose, 

Plants small, globular or elongated, the ribs divided into tubercles or 
the plant tuberculate, finally reaching the “Mammilaria stage” with di- 
morphic areoles, the tubercles never leaf-like; spines strong, well-devel- 
oped, sometimes hooked. Flowers borne near apex from the upper margin 
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of areoles or from the tubercle groove, or in the most advanced genera 
from the axils. 

Genera (arranged in three natural groups). A. Sclerocactus Britt. & 
Rose, Pediocactus Britt. & Rose, Utahia Britt. & Rose. B. Ancistrocactus 
(K. Schum.) Britt. & Rose, Hamatocactus Britt. & Rose, cf. Buxbaum, 
1951f (including Glandulicactus Backeb.), Oehmea F. Buxb. (Buxbaum 
1951d), Cumarinia (Knuth) F. Buxb. C. Echinomastus Britt. & Rose, 
Thelocactus (K. Schum.) Britt. & Rose, Neolloydia Britt. & Rose, cf. 
Buxbaum, 1951d (including Gymnocactus Backeb.), Rapicactus F. Buxb. 
& Oehme, Mammilloydia F. Buxb. (Buxbaum 195Ic. p. 64; 1951d). 


LINEA B. Strombocacti linea nov. 

Strombocacti F. Buxb. nom. nud. 

Plantae parvae globosae, elongatae vel applanatae rarissime costatae 
costis applanatis plerumque tuberculatis tuberculis saepe folioideis; spinis 
plerumque reductis nonnumquam papyrosis, saepe caduceis; floribus 
prope apicem ex margine areolarum vel ex sulco tuberculi vel ex axilla 
orientibus. Genus typicum. Strombocactus Britt. & Rose emend. F. Buxb. 


Plants small, usually more or less globular, sometimes elongated, rarely 
with flattened and more or less divided (Lophophora, Toumeya p.p.) 
ribs, or more frequently tuberculate with the tendency to develop leaf-like 
tubercles; spines mostly reduced, sometimes papery, sometimes nearly 
lacking. Flowers near apex, from the top, groove, or axil of the tubercles. 


Genera (arranged in closely related groups). A. Toumeva Britt. & 
Rose emend W. T. Marsh. [including Turbinicarpus (Backeb.) F. Buxb. 
& Backeb. and Navajoa Croiz.; aceording to W. Taylor Marshall (1947) 
and H. Bravo-H. and W. T. Marshall (1956, 1957) Turbinicarpus and 
Navajoa should be united with Toumeya|, Lophophora Coult. B. Strom- 
bocactus Britt. & Rose emend. F. Buxb., Aztekium Boed. C. Leuchten- 
bergia Hook., Obregonia Frié & Berg., Encephalocar pus Berg., Ariocarpus 
Scheidw. (including Roseocactus Berg.), Neogomesia Castan. D. Epithe- 
lantha Web. ex Britt. & Rose, Pelecyphora Ehrenb. 


SUBTRIBUS 3. Ferocactinae subtrib. nov. 

Echinocacteae K. Schum. p.p.; Mamillarieae K. Schum. p.p.; Echinocactanae 
Britt. & Rose, p.p.; Coryphanthanae Britt. & Rose, p.p.; Lepidanthi Berg. nom. nud., 
p.p.; Pseudomamillarieae Berg. nom. nud., p.p.; Coryphanthae Berg. nom. nud., PP} 
Mamillariae Berg. nom. nud., p.p.; Cochemieae Berg. nom. nud.; Ramus or Ramis 
[sic!] II F. Buxb. Nom. prov.; Ferocactineae F. Buxb, nom. prov. 

Echinocacteae magnitudine variantes a plantis maximis brevicolumnari- 
bus usque ad pygmaeis globularibus vel applanatis vel elongatis, costatis 
(costis apud genus Echinofossulocactum permultis lamellosis) vel tuber- 
culatis; areolis generum tuberculatorum ovatis vel in sulcam elongatis vel 
in areolam spiniferam et axillam floriferam divisis; floribus squamosis vel 
nudis, pericarpello interdum petaloideo, fructibus carnoso-siccis vel uvi- 
formibus; seminibus foveolatis vel reticulatis, nigris vel bruneis, peri- 
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spermio praesente apud genera deductissima absente. Genus typicum. 
Ferocactus Britt. & Rose. 

Plants short-columnar and large to globular or elongated and very small, 
ribbed in primitive genera, the ribs strong (Ferocactus) or thin and nu- 
merous (Echinofossulocactus), tuberculate in advanced genera; areoles 
in tuberculate plants elongate or dimorphic. Flowers scaly to naked, if 
naked, then the receptacle petaloid. Fruit dry-fleshy or juicy. Seeds black 
or in the most advanced species brown; testa cells with the outer cell walls 
sunken to produce a “pitted” testa, or if cells larger, the testa reticulate; 
perisperm present in the more primitive genera, absent in the more 
advanced genera. 


LINEA A. Ferocacti linea nov. 

Ferocacti F. Buxb. nom. nud. 

Plantae magnae, vel brevicolumnares vel globosae vel depresso-globo- 
sae, costatae (genera Coloradoa excepto), floribus ex margine areolarum 
orientibus, pericarpello et receptaculo squamoso. Genus typicum. 
Ferocactus Britt. & Rose. 

Plants large, short-columnar to depressed-globose, ribbed or (in Colo- 
radoa) tuberculate. Flowers borne at the margins of areoles; pericarpel 
and receptacle scaly. 

Genera. Ferocactus Britt. & Rose (including Brittonia Houghton ex 
Armstr., invalid name), Echinofossulocactus Lawr., Coloradoa Boissev. 
& C. Davids. 


LINEA B. Neobesseyae linea nov. 

Neobesseyae F. Buxb. nom. nud. 

Plantae parvae vel pusillae, vel elongatae vel globosae vel depresso- 
globosae, rarissime brevicolumnares; areolis in sulcum extensis vel in 
areolam spiniferam et axillam floriferam divisis; floribus ex sulco vel ex 
axilla orientibus, receptaculo plus minusve petaloideo, squamoso vel nudo. 
Genus typicum. Neobesseya Britt. & Rose. 

Plants small to dwarfish, elongate to depressed-globular, especially in 
some genera short-columnar in age, tuberculate; areoles elongate or dimor- 
phic. Flowers borne from the groove or axil; receptacle more or less peta- 
loid, scaly in the less advanced genera, naked in the highly advanced 
genera. 

Genera. Escobaria Britt. & Rose emend. F. Buxb., 1951d, p. 78 (in- 
cluding Escobesseya Hester, invalid name) , Leptocladodia F. Buxb. (Bux- 
baum, 1954c = Leptocladia F. Buxb. 1951 non Agardh, 1892, Mamil- 
lopsis (Morren) Britt. & Rose, Neobesseya Britt. & Rose (Buxbaum, 
1951d), Dolichothele (K. Schum.) Britt. & Rose emend. Werderm. & 
F. Buxb. (Buxbaum, 1956g), Pseudomammillaria F. Buxb. (Buxbaum 
1951c, p. 84; 1951d), Mammillaria Haw. non Stackh. [including Bart- 
schella Britt. & Rose (Buxbaum, 1954d), Chilita Orcutt emend. F. Buxb. 
(1954b), Ebnerella F. Buxb., Krainzia Backeb.., Phellosperma Britt. & 
Rose, Porfiria Boed., Solisia Britt. & Rose |, Cochemiea (K. Brand.) Walt. 
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The seed of Mammillaria simplex Haw., type species of the genus, was 
not available to me for many years. According to the description it seemed 
to belong to the same type as the perisperm-containing Mammillaria seeds, 
and therefore the genus was placed in the Subtribe Coryphanthinae (Bux- 
baum 1950, 1951c, 1951h). Now the seed is recognized to have a pitted 
testa, indicating that the genus Mammillaria Haw. must be transferred to 
the Neobesseyae (Buxbaum, 1956a). This makes it possible to reunite 
again several of the separated genera with Mammillaria, as has been sug- 
gested as perhaps more desirable by Moran (1954). Nevertheless, some 
species of the genus, as presently conceived, must still be retained in the 
Coryphanthinae as they have the smooth testa and distinct perisperm of 
that subtribe, but research on this problem is not yet finished. Thus the 
genus Mammiullaria, as herein circumscribed, is not homogeneous. 


SUBTRIBUS 4. CORYPHANTHINAE Britt. & Rose emend. 

Mamillarieae K. Schum. p.p.; Coryphanthanae Britt. & Rose, p.p.; Coryphanthae 
Berg. nom. nud., p.p.; Ramus or Ramis [sic!| II] F. Buxb. nom. Prov.; Coryphan- 
thae F. Buxb. nom. nud.; Coryphanthineae F. Buxb. nom. prov. 

Plantae magnitudinae media rarius parvae globosae, adultissimae inter- 
dum brevicolumnares, tuberculatae, areolis aut in sulcum tuberculi ex- 
tensis aut in areolam spiniferam et axillam floriferam divisis, saepe glandu- 
ligeris; floribus ex sulco tuberculi vel ex axilla orientibus, squamosis vel 
nudis; receptaculo plus minusve petaloideo; seminibus levibus, bruneis, 
neque foveolatis neque verrucosis, interdum rugosis, testae cellulis minu- 
tissimis; perispermio semper praesente magno vel distincto. Genus typi- 
cum. Coryphantha (Engelm). Lem. sensu F. Buxb. (1951c. p. 96-97). 

Plants medium-sized to small, globular to short-columnar, tuberculate; 
areoles extended to a groove or dimorphic. Flowers borne in the groove 
or axil. Seeds brown; testa smooth with very small cells, neither pitted 
nor spotted, sometimes shriveling; perisperm large or at least distinct. 

Genus. Coryphantha (Engelm.) Lem. sensu F. Buxb. 

At present this subtribe contains only the genus Coryphantha modified 
to include Lepidocoryphantha Backeb. (Buxbaum, 1951b, 1951c, 1956c). 
After further research the present species of Mammillaria which have a 
smooth testa and distinct perisperm undoubtedly will be transferred to 
the Coryphanthinae under a new generic name. 


SUMMARY OF THE PHYLOGENETIC DIvISION OF THE CEREOIDEAE 


TRIBUS I. LEPTOCEREAE F. Buxb.*? 
Armatocereus Backeb. 
Corryocactus Britt. & Rose 
Erdisia Britt. & Rose 
Eulychnia Phil. (incl. Philippicereus Backeb.) 
Facheiroa Britt. & Rose (incl. ?Thrixanthocereus Backeb., 
?Vatricania Backeb.) 
Leocereus Britt. & Rose 


3An asterisk marks each new name, each name in new status, and the name of 
each taxon whose circumscription is emended. 


200 MADRONO [Vol. 14 


Leptocereus (Berg.) Britt. & Rose 

Neoraimondia Britt. & Rose (incl. Neocardenasia Backeb.) 
Neoabbottia Britt. & Rose 

Samaipaticereus Card. 

Zehntnerella Britt. & Rose 


TRIBUS II. HYLOCEREAE F. Buxb.* 
Sustripus 1. NYyCTOCEREINAE F. Buxb.* 


Linea A. Nycroceret F. Buxb.* 
Nyctocereus (Berg.) Britt. & Rose 
Brachycereus Britt. & Rose 
Peniocereus (Berg.) Britt. & Rose 


LingeA B. ACANTHOCEREI F, Buxb.* 
Acanthocereus (Berg.) Britt. & Rose 
Dendrocereus Britt. & Rose 


LinzEA C. HarrisiAE F. Buxb.* 
Harrisia Britt. 
Eriocereus (Berg.) Ricco. 


LingEA D. HELIOCERE!I F. Buxb.* 
Heliocereus (Berg.) Britt. & Rose 
Aporocactus Lem. 


Suptrisus 2. HytocererNae Britt. & Rose emend. F. Buxb.* 


A. Selenicereus (Berg.) Britt. & Rose 
Cryptocereus Alex. 
Deamia Britt. & Rose 
Strophocactus Britt. & Rose 


B. Mediocactus Britt. & Rose 
Wilmattea Britt. & Rose 
Hylocereus (Berg.) Britt. & Rose 


G: Werckleocereus Britt. & Rose 
Weberocereus Britt. & Rose 
Eccremocactus Britt. & Rose 


Suptrisus 3. EpreHy vrNar Britt. & Rose emend. F. Buxb.* 
Epiphyllum Haw. (incl. Marniera Backeb.) 


Susprripus 4. Disocacrrnar F. Buxb.* 
Nopalxochia Britt. & Rose 
Lobeira Alex. 
Bonifazia Standl. & Steyerm. 
Chiapasia Britt. & Rose 
Disocactus Lindl. 
Pseudorhipsalis Britt. & Rose 
Wittia K. Schum. 


SuBtRiBUS 5. RHrPSALINAE Britt. & Rose emend. F. Buxb.* 
LINEA A. Prerrreraer F. Buxb.* 
Pfeiffera Salm-Dyck 
Acanthorhipsalis (K. Schum.) Britt. & Rose 
Linea B. SCHLUMBERGERAE F, Buxb* 
Erythrorhipsalis Berg. 
Hatiora Britt. & Rose (incl. Pseudozygocactus Backeb.) 
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Rhipsalidopsis Britt. & Rose (incl. Epiphyllopsis Berg., invalid 
name) 
Schlumbergera Lem. 


Zygocactus K. Schum. (incl. Epiphyllanthus Berg.) 


LInEA C, Rutipsaves F, Buxb.* 
Rhipsalis Gaertn. 
Lepismium Pfeiff. 


TRIBUS III. PACHYCEREAE F. Buxb.* 

Pachycereus (Berg.) Britt. & Rose 

Lemaireocereus Britt. & Rose sensu lat. [incl. Hertrichocereus 
Backeb., Isolatocereus (Backeb.) Backeb., Marginatocereus 
(Backeb.) Backeb., Neolemaireocereus Backeb. (invalid 
name), Polaskia Backeb., Ritterocereus Backeb., Stenocereus 
(Berg.) Ricco.] 

Neobuxbaumia Backeb. emend. Dawson & F. Buxb. 

Carnegiea Britt. & Rose non Perkins 

Mitrocereus (Backeb.) Backeb. (incl. Backebergia Bravo H.) 

Cephalocereus Pfeiff. [incl. Haseltonia Backeb., Pilosocereus 
Byles & Rowley (= Pilocereus K. Schum. non Lem.) p.p.] 

Genera incertae sedis: 
Escontria Rose 
Anisocereus Backeb. 


TRIBUS IV. CEREAE Britt. & Rose emend. F. Buxb.* 

Arrojadoa Britt. & Rose non Mattf. 

Austrocephalocereus (Backeb.) Backeb. (incl. Coleocephalo- 
cereus Backeb.) 

Browningia Britt. & Rose ( ?incl. Gymnanthocereus Backeb.) 

Cereus Mill. (incl. Monvillea Britt. & Rose, Brasilicereus 
Backeb., Subpilocereus Backeb.) 

Jasminocereus Britt. & Rose 

Stephanocereus Berg. 

Stetsonia Britt. & Rose 

Genera incertae sedis: 
Lophocereus (Berg.) Britt. & Rose 
Myrtillocactus Cons. 


TRIBUS V. TRICHOCEREAE F. Buxb.* 


SuBTRIBUS 1. TRICHOCEREINAE F. Buxb.* 

Trichocereus (Berg.) Ricco. (incl. Helianthocereus Backeb., 
Leucostele Backeb., Roseocereus Backeb., Weberbauero- 
cereus Backeb.) 

Echinopsis Zucc. [incl. Pseudolobivia (Backeb.) Backeb.] 

Haageocereus Backeb. (incl. Neobinghamia Backeb., Peruvo- 
cereus Akers) 

Arthrocereus Berg. [incl. Setiechinopsis (Backeb.) de Hass] 

Espostoa Britt. & Rose (incl. Pseudoespostoa Backeb.) 

Soehrensia Backeb. 

Acanthocalycium Backeb. 


Suprripus 2. REBUTINAE Donald emend. F. Buxb.* 
Lobivia Britt. & Rose sensu lat. (incl. Acantholobivia Backeb., 
Hymenorebutia Fri¢ ex Buin., Sulcorebutia Backeb.) 
Rebutia K. Schum. [incl. Aylostera Speg., Cylindrorebutia Fric 
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& Kreuz (invalid name), Digitorebutia Fric & Kreuz ex 
Buin., Mediolobivia Backeb., Pygmaeolobivia Backeb. | 
Chamaecereus Britt. & Rose 
Mila Britt. & Rose 


Susrripus 3. BorzICACTINAE F. Buxb.* 


Loxanthocereus Backeb. (incl. Maritimocereus Akers & Buin.) 

Borzicactus Ricco. (incl. Bolivicereus Card., ?Clistanthocereus 
Backeb.) 

Denmoza Britt. & Rose 

Cleistocactus Lem. 

Seticereus Backeb. 

Oreocereus (Berg.) Ricco. 

Morawetzia Backeb. 

Arequipa Britt. & Rose 

Matucana Britt. & Rose 

Oroya Britt. & Rose 


TRIBUS VI. NOTOCACTEAE F-. Buxb.* 


A. 
‘Be 


Eriosyce Phil. 


Austrocactus Britt. & Rose 

Notocactus (K. Schum.) Berg. (incl. Brasilicactus Backeb., 
?Eriocactus Backeb.) 

Islaya Backeb. 


Parodia Speg. 
Frailea Britt. & Rose 
Astrophytum Lem. 
Blossfeldia Werd. 


Malacocarpus Salm-Dyck non Fisch. & Mey. 
Melocactus Link & Otto 


Neoporteria Britt. & Rose [incl. Neochilenia Backeb. (invalid 
name), Horridocactus Backeb., Pyrrhocactus Berg.] 
Copiapoa Britt. & Rose 


Gymnocalycium Pfeiff. (incl. Brachycalycium Backeb., Wein- 
gartia Werd.) 

Neowerdermannia Backeb. 

Discocactus Pfeiff. 


TRIBUS VII. ECHINOCEREAE (Britt. & Rose) F. Buxb.* 


Bergerocactus Britt. & Rose 
Machaerocereus Britt. & Rose 
Rathbunia Britt. & Rose 
Wilcoxia Britt. & Rose 
Echinocereus Engelm. 


TRIBUS VUI. ECHINOCACTEAE K. Schum. emend. F, Buxb.* 


SuBrripus 1. Ecurnocacrinar Britt. & Rose emend. F. Buxb.* 


Echinocactus Link & Otto 
Homalocephala Britt. & Rose 


Suptripus 2. THetocactinar F. Buxb.* 


Linea A. THELOCACTI F. Buxb.* 
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A. Sclerocactus Britt. & Rose 
Pediocactus Britt. & Rose 
Utahia Britt. & Rose 


B. Ancistrocactus (K. Schum.) Britt. & Rose 
Hamatocactus Britt. & Rose (incl. Glandulicactus Backeb.) 
Oehmea F. Buxb. 
Cumarinia (Knuth) F. Buxb. 


©, Echinomastus Britt. & Rose 
Thelocactus (K. Schum.) Britt. & Rose 
Neolloydia Britt. & Rose (incl. Gymnocactus Backeb.) 
Rapicactus F. Buxb. & Oehme 
Mammilloydia F. Buxb. 


LINEA B. StromsocactTiF. Buxb.* 


AN. Toumeya Britt. & Rose emend. W. T. Marshall [incl. Turbini- 
carpus (Backeb.) F. Buxb. & Backeb. and Navajoa Croiz.] 
Lophophora Coult. 


B. Strombocactus Britt. & Rose emend. F. Buxb. 
Aztekium Boed. 


e Leuchtenbergia Hook. 
Obregonia Fric & Berg. 
Encephalocarpus Berg. 
Ariocarpus Scheidw. (incl. Roseocactus Berg.) 
Neogomesia Castan. 


1D). Epithelantha Web. ex. Britt. & Rose 
Pelecyphora Ehrenb. 


Suptripus 3. FEerocactrinak F. Buxb.* 


LineEA A. FerocactriF. Buxb.* 
Ferocactus Britt. & Rose (incl. Brittonia Houghton ex Armstr., 
invalid name) 
Echinofossulocactus Lawr. 
Coloradoa Boissev. & C. Davids. 


Lined B. NEOBESSEYAE F. Buxb.* 

Escobaria Britt. & Rose emend. F. Buxb. (incl. Escobesseya 
Hester, invalid name) 

Leptocladodia F. Buxb. 

Mamillopsis (Morren) Britt. &Rose. 

Neobesseya Britt. & Rose 

Dolichothele (K. Schum.) Britt. & Rose emend. Werderm. & 
F. Buxb. 

Pseudomammillaria F. Buxb. 

Mammillaria Haw. non Stackh. (incl. Bartschella Britt. & 
Rose, Chilita Orcutt emend. F. Buxb., Ebnerella F. Buxb., 
Krainzia Backeb., Phellosperma Britt. & Rose, Porfiria 
Boed., Solisia Britt. & Rose) 

Cochemiea (K. Brand.) Walt. 


Sustrisus 4. CoRYPHANTHINAE Britt. & Rose emend. F. Buxb.* 
Coryphantha (Engelm.) Lem. (incl. Lepidocoryphantha 
Backeb.) 
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CEREOIDEAE INCERTAE SEDIS: 
Azureocereus Akers & Johns. 
Castellanosia Card. 
Micranthocereus Backeb. 
Neodawsonia Backeb. 
University of Graz 
Austria 
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MOSSES OF CALIFORNIA VI. HALL NATURAL AREA 
AND MONO COUNTY 


Leo Francis Kocu 


On the eastern slope of the Sierra Nevada, about five miles north of 
Tioga Pass and bordering Yosemite National Park, California, is the 
Harvey Monroe Hall Natural Area, the scene of the historic transplant 
experiments initiated by Dr. Hall and continued by J. Clausen, D. D. 
Keck, and W. M. Hiesey under the auspices of the Carnegie Institution 
of Washington. During the last decade, the writer has studied the collec- 
tions of mosses made in this area by Dr. D. G. Catcheside in 1947 and by 
Dr. E. H. Ketchledge in 1953. I am indebted to Dr. Catcheside for plac- 
ing his collection at my disposal, and to Dr. W. M. Hiesey for the loan 
of Dr. Ketchledge’s collections. Dr. Malcolm A. Nobs of the Carnegie In- 
stitution at Stanford has been especially helpful in providing general in- 
formation about the Natural Area and details of its topography and flora. 
Both Dr. Catcheside and Dr. Ketchledge kindly provided additional in- 
formation and data about their collections. 

The Harvey Monroe Hall Natural Area is part of the Toiyabe National 
Forest and includes approximately nine square miles, of which Mount 
Conness is the highest point at 12,556 feet above sea level. The area is 
severely glaciated and dissected by three hanging valleys which radiate 
in an easterly direction from the Sierran crest. The floors of these valleys 
are typically U-shaped, and alternate between alpine meadows and dry 
terminal moraines. According to Dr. Nobs, the habitats there are diverse, 
ranging from alpine bogs to places which are nearly desert-like and inhab- 
ited by sage-brush. Pinus murrayana Balf. and P. albicaulis Engelm. are 
dominant, the first at lower altitudes and on slopes with a southern expo- 
sure, and the second at higher altitudes and on slopes with northern ex- 
posure. Tree line is about 11,500 feet above sea level, and the alpine turf 
above it includes the caespitose Salix petrophila Rydb. as well as many 
“cushion plants.” From the information available at the Carnegie Insti- 
tution at Stanford, the vascular plants of the area include more than 330 
species, of which 10 are pteridophytes and 6 are gymnosperms. 

In this area, Dr. Catcheside and Dr. Ketchledge collected a total of 58 
species of mosses, of which 5 appear to be the first authentic records from 
California: Blindia acuta, Bryum muehlenbeckii, B. pallens, Campylium 
stellatum, and Mnium orthorrhynchum. Dt. Howard A. Cam identified 
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one of the specimens as Ceratodon purpureus var. dimorphus, another 
addition to the known moss taxa of California. The specimens of Brywm 
and Mnium were named by Dr. A. L. Andrews, and Dr. H. S. Conard 
verified the identity of Campylium stellatum. 

The earliest collections of mosses known to me from Mono County are 
of Cratoneuron filicinum and Oncophorus virens. These were collected 
by H. N. Bolander between 1860 and 1864 when he was associated with 
the California State Geological Survey, and are probably the specimens 
reported from Mono Pass by Leo Lesquereux (1868). Most later collec- 
tions in Mono County, other than those of Catcheside and Ketchledge, 
were obtained from Leevining Grade below Tioga Pass, where the author 
found specimens representing 17 taxa in 1947. 

As a unit, these collections are especially interesting because, in addi- 
tion to being the only ones known from the Hall Natural Area, they are 
the first adequate sample of the moss flora of the eastern escarpment of 
the Sierra Nevada in California. When these species are classified accord- 
ing to their world-wide distribution in my previously published system 
(Koch, 1954, p. 522), the data are as follows: 


Number of species Percentage of species 
Distributional division California Mono Co. California Mono Co. 
A. Represented in both 
hemispheres of the earth: 
1. Weedy 3 none 0.9 none 
2. Cold to temperate 56 BY) 17.7 30.6 
3. Temperate to subtropical 17 4 5.4 5s) 
B. Restricted to the north- 
ern hemisphere: ? 
4, Anomalous 4 none 1.3 none 
5. Three Boreal Continents 100 27 Sly Sk 
6. Europe-North America 39 8 11223 Tibet 
7. Asia-North America 5 none 1.6 none 
8. Restricted to North America 93 11 29.3 158 
Totals 317 72 100.2 100.0 


The data show a significantly lower percentage of mosses known from 
Mono County, when compared to the entire state of California, whose dis- 
tribution is limited to North America; contrariwise, there is a significantly 
higher percentage of Mono County mosses whose distribution extends 
from colder to temperate regions in both hemispheres and into all three 
of the boreal continents, but not into the austral hemisphere. Only two 
of the mosses known from Mono County are endemic to California, which 
is less than half of the percentage of mosses endemic to California in its 
entirety. Also of interest is the absence of all representatives of the Asia- 
North America division from the Mono County flora. 

In the following catalogue of the species of mosses known to be part of 
the flora of Mono County, California, the names of Catcheside and Ketch- 
ledge are abbreviated to C. and K., respectively. The specimens collected 
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by Dr. Catcheside are represented in his personal herbarium at the Uni- 
versity of Birmingham, and duplicates of many of them are in the Her- 
barium of the University of Michigan or of the author. All of Dr. Ketch- 
ledge’s collections are represented in the Herbarium of the Carnegie Insti- 
tution of Washington at Stanford, California. 


DITRICHACEAE 
CERATODON PURPUREUS (H.) Brid. K. 1993; var. DIMORPHUS (Phil.) 
C. Jens. C. 4774. The varietal form is diminutive and grows in minute 
cushions which at first glance do not resemble typical specimens of the 
species. According to Dr. H. A. Crum, who identified this specimen, the 
variety has also been found in North America by Macoun at Lake Agnes 
above Lake Louise in Alberta, Canada, although not mentioned by Grout 
(1928-40). 
DiIsTICHIUM CAPILLACEUM (H.) B.S.G. K. 1918; Koch 17801 (UM), 
Leevining. 
SELIGERIACEAE 
BurinpiA AcuTA (H.) B.S.G. K. 1935, 1984. 


DIcRANACEAE 
ONCOPHORUS VIRENS Brid. Bolander (NY), Mono Pass (Lesq. 1868) ; 
C. 4790, 4797; K. 1904, 1981. 


POTTIACEAE 
DESMATODON LATIFOLIUS var. MUTICUS Brid. C. 4784, 4786; K. 1907, 
1927, 1946. 
TORTULA PRINCEPS de Not. C. 4756. 
WEISSIA CONTROVERSA H. K. 1911, 1912. 


GRIMMIACEAE 

GRIMMIA AGASsizII (Sull.) Lesq. & James. C. 47105, fide Sayre. 

G. ANoDON B.S. G. Alexander (UC 719364), Hot Spring formation 
2 miles southeast of Bridgeport. 

G. BREVIROSTRIS Will. C. 4783. 

G. HAMULOSA Lesq. C. 47143, 47144, 47145. 

G. MONTANA B.S. G. C. 4782. 

RHACOMITRIUM HETEROSTICHUM (H.) Brid. C. 47146; K. 1939. 

SCOULERIA AQUATICA Hook. Koch 1769 (UM), Leevining. 


BRYACEAE 

BRYUM ALPINUM With. C. 47101. 

B. aANGusTIRETE Kindb. Hall. (CAS 221858), Leevining; C. 47148. 

B. FLAGELLosuM Kindb. C. 47129: Koch 1773 (UM), Leevining. 

B. MUEHLENBECKIT B. S. G. C. 4775, on wet rocks above cabin, alti- 
tude 10,200 feet. Previously reported by Andrews (1940) “from the 
northern United States (Maine, New Hampshire, northern Michigan 
Idaho) northward into British America; . . . also in Europe and Asia.” ; 
os PALLENS (Brid.) Rohl. K. 1959, at Ravine Creek, altitude about 
10,600 feet. Its previously known distribution, according to Andrews 
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(1940) was “In wet places, from the far north, southward across the con- 
tinent to northern New England, New York, Montana, Washington; also 
in Europe and Asia.” 

B. PALLESCENS Schwaegr. Koch 2211 (UM), near Bridgeport. 

B. STENOTRICHUM K. Mill. C. 4787. 

B. TURBINATUM (H.) Smith. Alexander (UC 719377), along Deep 
Creek; C. 47125; Koch 1772 (UM), Leevining. 

B. WEIGEL! Spreng. C. 47112, 47126. 

LEPTOBRYUM PYRIFORME (H.) Schimp. Cantelow (LFK x105), near 
Bridgeport (CAS) ; Hall 502 (CAS 221851; UC), Leevining; Koch 1774 
(UM), Leevining; C. 47158. 

MNIOBRYUM WAHLENBERGII (W. & M.) Jenn. C. 4779, 47114, 47115. 

POHLIA CAMPTOTRACHELA R. & C. R. R. Koch (LFK 2211), Barney 
Lake, (UM). 

POHLIA cruDA (H.) Lindb. C. 4792, 4798, 47147, 47159, the latter two 
from Leevining. 

POHLIA OBTUSIFOLIA (Brid.) Koch. C. 47122, Middle Ridge near Spil- 
ler Lake, altitude at about 10,400 feet. Andrews (1940) used the name 
P. cucullata (Schwaegr.) Bruch. It has been reported from California 
only twice before (Koch 1950). Both reports are based on Bolander’s col- 
lection from Mount Dana. 

P. DRUMMONDII (C.M.) Andr. C. 47117. 


MNIACEAE 

MNIUM MARGINATUM (With.) P. B. Koch 1766 (UM), Leevining. 

M. mepium B.S. G. Koch 1775, 1767 (UM), Leevining. 

M. ORTHORHYNCHUM Brid. K. 1947, 1920, above Alpine Lake, altitude 
about 11,300 feet. Andrews (1940) described it as “widely distributed 
through the 3 northern continents; in North America noted from Alaska 
and Yukon south to New Mexico, in the eastern states to North Carolina.” 

M. punctatum H. Koch 1768 (UM), Leevining. 


AULACOMNIACEAE 
AULACOMNIUM PALUSTRE (H.) Schwaegr. C. 4793, 47111; K. 1929, 


2001. 
BARTRAMIACEAE 

BARTRAMIA ITHYPHYLLA Brid. C. 47136; K. 1930, 2003, 2012. 

PHILONOTIS AMERICANA Dism. C. 4794, 4795, 4799; Hall 503 (NY), 
Leevining; R. R. Koch (LFK 2209), Barney Lake, (UM). 

P. FoNTANA (H.) Brid. C. 4778, 47102, 47104, 47106, 47124, 47131; 
K. 1908, 1935B, 1950, 1956; Koch 1779 (UM), Leevining; var. PUMILA 
(Turn.) Brid. K. 1975. The abundance of this moss undoubtedly reflects 
the absence here of the various species of Sphagnum which inhabit similar 
habitats in more northern latitudes. 


ORTHOTRICHACEAE 
AMPHIDIUM LAPONNICUM (H.) Schimp. K. 19826, 1998. 
ORTHOTRICHUM LAEVIGATUM Zett. K. 1919, 1921. 
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O. LYELL var. PAPILLosuM (Hampe) Lesq. & James. C. 474, 4757. 
O. RUPESTRE (Brid.) Schwaegr. C. 47138. 


FONTINALACEAE 
FONTINALIS ANTIPYRETICA H. C. 4759, 4760. 


CRYPHAEACEAE 
DENDROALSIA ABIETINA (Hook.) Britt. C. 47121. 


LEUCODONTACEAE 
ANTITRICHIA CALIFORNICA (Hook. & Arn.) Sull. K. 1901. 


LESKEACEAE 
PSEUDOLESKEA PATENS (Lindb.) Limpr. K. 1953, 1997. 


AMBLYSTEGIACEAE 

AMBLYSTEGIUM SERPENS (H.) Schimp. Koch 1770 (UM) Leevining. 

CALLIERGON STRAMINEUM (Brid.) Kindb. K. 1999, on eastern side of 
ridge between Big Horn Lake and East Pond, altitude about 11,100 feet. 
Previous records of this moss from California (Koch, 1949) were based 
on fragments gleaned from specimens of other taxa. 

CAMPYLIUM STELLATUM (H.) Lange & C. Jens. K. 1990, at source of 
Cabin Creek, altitude about 10,350 feet. Although widely distributed in 
the boreal hemisphere, apparently the species has not been found in the 
Pacific Coast states before. Grout (1928-40) reported it as in “Northern 
U.S. and Canada; ranging west to the Rocky Mts., Colorado, British 
Columbia and Alaska; south to Pennsylvania and Ohio in the East.” 

CRATONEURON FILICINUM (H.) Roth. Bolander (NY), from Mono 
Pass (Lesq. 1868). 

DREPANOCLADUS EXANNULATUS (Gumb.) Warnst. C. 47141; K. 2004. 

D. FLUITANS (H.) Warnst. K. 1966, 1967. 

D. uncinatus (H.) Warnst. C. 4791, 47100, 47133; K. 1905, 1926, 
1994, 2005, 2008; Koch 1765 (UM), Leevining. 

HyYGROHYPNUM LuRIDUM (H.) Jenn. C. 47128. 

H. MOLLE (Schimp.) Loeske C. 47138; K. 1996, 2010. 

H. ocHraceum (Wils.) Loeske C. 47118, 47119, 47120, 47127, 47153, 
the last from Leevining; K. 1969, 1976, 1977, 1978; Koch 1776 (UM) 
Leevining. 

H. smitrui (Lilj.) Broth. C. 4788. 

LEPTODICTYUM RIPARIUM (H.) Warnst. K. 1970. 

L. TRICHOPODIUM (Schultz) Warnst. K. 1963. According to Dr. Co- 
nard, this specimen is a variant of the species rather distinct from the 
following variety which is widely distributed elsewhere in California but 
not at high altitudes: var. kocui (B. S. G.) Broth. C. 47156, 47157; 


Koch 1771 (UM), all from Leevining. This variety has not been found 
in the Natural Area. 
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BRACHYTHECIACEAE 

BRACHYTHECIUM ALBICANS subsp. OCCIDENTALE (R. & C.) Perss. C. 
47108. 

B. ASPERRIMUM Mitt. C. 47140, 47149, 47151; Koch 1743 (UM), the 
latter three from Leevining. 

B. COLLINUM Schimp. K. 1906, 1936. 

B. LAMPROCHRYSEUM C. M. & Kindb. Koch 1778 (UM), Leevining. 

EURHYNCHIUM STOKESII (Smith) Schimp. Koch 1780 (UM), Lee- 
vining. 

E. suBsTRIGOSUM Mac. K. 1987; 1995. 

HOMALOTHECIUM NEVADENSE (Lesq.) R. & C. C. 47134. 

SCLEROPODIUM OBTUSIFOLIUM (Hook. & Wils.) Kindb. C. 47150, 
47154; 47155, Leevining. 

S. TOURRETII (Brid.) Koch. Koch 1764 (UM), Leevining. 


HyYpNACEAE 
HYPNUM REVOLUTUM (Mitt.) Lindb. K. 1922, near Alpine Lake, alti- 
tude about 10,350 feet. Although Grout (1928-40) included California 
as being in the range of this species, the Ketchledge collection is the first 
I have seen (cf. Koch 1950). 


POLYTRICHACEAE 
POGONATUM ALPINUM (H.) Rohl. K. 2007, 2009. 
POLYTRICHADELPHUS LYALLII Mitt. C. 47109, 47110; Baker 9128 
(UM), near Lake Mamie; Lewis (LA), Saddlebag Lake. 
POLYTRICHUM JUNIPERINUM H. C. 4781, 47130; K. 1943; R.R. Koch 
(LFK 2210), Barney Lake, (UM).. 
_ P. pILirERUM H. C. 4777, 4780, 47130; K. 1943. 


Division of General Studies, 
University of Illinois, Urbana. 
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REVIEWS 


The Future of Arid Lands. Papers and Recommendations from the International 
Arid Lands Meeting. Edited by Gilbert F. White. 453 pp. Publication No. 43 of the 
American Association for the Advancement of Science, Washington, D.C., 1956. 
$6.75 ($5.75 to A.A.A.S. members prepaid). 

The struggle of man toward utilization and productivization of arid areas is as 
old as agriculture. The fact that the main cradles of human civilization were situated 
in or near marginal areas forced the early agriculturists to understand the use of 
natural water resources and to economize them for rational irrigation farming. No 
wonder that hydrotechnical engineering of the ancient people, East and West, became 
world-famous for its relatively high level. However, it naturally reached its limits, 
and despite the ever-increasing world’s population threatened by famine, one-third 
of the globe’s surface remained for millenia condemned to sterility and desolation. 

It was not until the advent of the present century that governmental and eco- 
nomical bodies began to show great interest in the question of utilization of arid 
zones for agricultur.e Above all, it was the United Nations Educational Scientific 
and Cultural Organization which only recently internationalized this problem and 
both sponsored and organized conferences, symposia, and research programs, aim- 
ing at the development of arid zones. The organization brought together scientists 
of various disciplines to discuss problems of arid zone research and development pos- 
sibilities in Turkey, India, Israel, England and elsewhere. 

The book under review is the outcome of one of the recent symposia on arid land 
problems held in New Mexico between April 26 and May 4, 1955, in Albuquerque 
and in Socorro. Organized by the A.A.A.S. and supported by U.N.E.S.C.O. and 
other foundations, it consisted of three-day lectures. The aim of this symposium was 
to help in solving scientific and developmental problems of arid zones. 

The book, edited by G. F. White, of the Department of Geography, University 
of Chicago, consists of thirty-four papers, most of them presented by United States 
scientists and a few by scientists from other countries. The book is divided into the 
following five sections: the first (pp. 3-64) deals with general problems of arid land 
development and planning of various aspects of future exploration lines. It consists 
of three articles by Schantz, Kellogg, and Dickson. The second (pp. 67-175) deals 
mainly with variability, fluctuation and predictability of water supply. Its subjects 
range from experimental determination of the water turnover to interpretation of 
climatic records, estimation of water supplies, drought cycles, and predictability of 
precipitation. The third (pp. 179-254), entitled “Better Use of Present Resources,” 
deals with problems of improvement and restoration of grazing resources, increase of 
production, economizing water supplies, use of saline water, land erosion and recla- 
mation, and limitation of land use. The fourth part (pp. 255-328), headed “Prospects 
for Additional Water Sources,” deals mainly with the increase of water sources 
through demineralization of saline water, the induction of artificial precipitation, 
and the reuse of waste water. The fifth part (pp. 331!435) is concerned with prob- 
lems of adaptation of plants and animals to arid conditions, selection of more pro- 
ductive plant and animal species, breeding of drought-resistant races, and the danger 
of locust invasion in desert grazing areas and cultivation patches. Concluding this 
part 1s a paper on desert agriculture in Israel, past and present, and research pro- 
grammes conducted for productivization of the desert. 

The concluding section of the book consists of thirty-one paragraphs of recom- 
mendations outlining future research on arid lands. They call for interdisciplinary 
cooperation and organization of research work in basic and applied science concerning 
arid land development. They include Meteorology and Climatology, Anthropology 
and Archeological Geography, Geology and Hydrology, Biology, Ecology, and Con- 
servation. 
rake ae mane in the reviewed book is a very heterogeneous collection of 

: ) g trom archeology to genetics, from geography and geochronology 
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to plant physiology. The articles differ in length and coverage, some of them being 
preliminary, others very detailed. They present, however, an example of organizing 
data, methods, and ideas from very distinct fields of exploration toward the solu- 
tion of this very complex problem, the future development of arid lands. This is the 
outstanding feature of this book—-M. Zowary, The Hebrew University, Jerusalem. 
Israel. 


Plants of the Pacific Northwest. By Leontp Enart. 315 pp., 185 figures. 1956. 
Binfords and Mort, Portland. $3.00. 


According to the author’s preface, this book is “intended for the use of college 
students in elementary courses in botany or biology, high school students, and ama- 
teurs out of educational institutions who often find the standard manuals of plant 
identification too technical.” To this end, Dr. Leonid Enari, formerly an associate 
professor at the University of Portland and now on the staff of the Los Angeles 
State and County Arboretum, has constructed an easily used key to 663 native or 
introduced herbs and woody plants of the Pacific Northwest. For the botanically 
untrained, the technical language of the keys of many contemporary manuals is a 
formidable barrier to their use. However, Dr. Enari has based his key on floral and 
vegetative characteristics which can be seen without the aid of a hand-lens, and 
the use of technical terms is held to a minimum. The artificial key leads the user 
directly to species determinations, although in the text the genera are grouped under 
family headings. 

Another convenient feature of the book is that the glossary of terms and the 
illustrations of plant parts are inserted next to the key. The illustrations are simple 
line drawings by the author; those accompanying the text are primarily outlines of 
single leaves of several of the species. Some of the few habit sketches included have 
apparently suffered from reduction in printing, and some of the lines are obscured 
by running of the ink. 

The species are numbered in the key, and are listed in the same numerical se- 
quence in the text. Each species is listed by both its Latin binomial and one or several 
common names. Following the names is a short, synoptic description of the plant and 
its habitat, although geographical range is not given. Appended to the text are sep- 
arate indices to the Latin and English names of the plants. Typographical errors are 
few, and none is very serious. The book is attractively bound in green cloth, popu- 
larly priced, and small enough to be carried conveniently in the field. 

This book will appeal to the amateur interested in identifying the conspicuous 
plants of the Pacific Northwest; its greatest recommendation is its simple and easily 
used key. Once the fundamentals of using this key are in hand, it will be a relatively 
painless transition to the more technical floras and manuals of the region covered.— 
Rosert Ornpurr, Department of Botany, University of California, Berkeley. 


Portraits from Memory. Recollections of a Zoologist. By Ricnarp B. GoLp- 
SCHMIDT. 181 pp., 13 figs., 1956. University of Washington Press. $3.50. 


These “recollections of a zoologist” should be greeted with enthusiastic apprecia- 
tion by all biologists. All of us are concerned with the history of that body of facts 
and principles whose formulation or discovery began with Strasburger’s description 
of mitosis, 1875, and was completed (in the sense that the enormous mass of sub- 
sequent discovery had added more to detail than to principle) by the adequate induc- 
tive establishment of the chromosome theory of heredity by Morgan and his asso- 
ciates, 1915. The facts are drawn indifferently from flies, maize, or molds; the prin- 
ciples apply alike to all nucleate organisms; the personalities of the scientists who 
established them should be interesting to all of their successors. 

Goldschmidt was the pupil of several of the first founders of this body of science, 
and is himself noted, among other things, for studies of sex intergrades in moths and 
for the opinion that genes (in the usual sense of the word, designating some sort of 
discrete bodies) do not exist. Exiled by a tyrant on grounds of “race,” he was made 
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welcome in this country. These happenings have the incidental effect, that his book 
is written in our language. 

An introductory chapter describes the university system under which German 
science became great: administration, so far as it existed, elected by the faculty; de- 
partments of education restricted to part of one year’s instruction of those Doctors 
of Philosophy who were to staff the secondary schools. In the personal reminiscences 
which make up the bulk of the work, the accounts of Biitschli, O. Hertwig, R. Hert- 
wig, Boveri, Schaudinn, and Prowazek are particularly full, and are marked by evi- 
dent affection. 

The writer of this review was particularly interested by reference to an unhappy 
piece of personality involved in the discovery of mitosis. At about the middle of the 
stretch of time which has elapsed since this discovery, I took careful notes upon the 
lectures of an eminent cytologist, a pupil of Strasburger; including at one point the 
following passage: 

“Schneider deserves the credit for discovering mitosis, but . . . and Strasburger 
have always received it. Strasburger’s story is as follows: he discovered mitosis, but 
foolishly showed it to his friend .... The latter got a leave of absence from the uni- 
versity, went to Italy, and published his book, Zellbildung und Zelltheilung, in °75, 
a few months before Strasburger published his. . . . would doubtless tell a different 
story.” 

This account is erroneous upon its face. I have assured myself, by correspondence 
with former fellow students and with very little personal satisfaction, that the con- 
fusion was in the lectures, and not in the note-taking. Goldschmidt’s reference to 
the same incident is as follows: 

“Biitschli told me—and in view of his character there can be no doubt of the 
truth of his words—that at first Strasburger could not interpret his slides of dividing 
plant cells. At that time he learned that Biitschli was doing similar things and visited 
him (Bonn and Frankfurt are not far apart). Biitschli demonstrated his material and 
discussed his interpretations, and this first opened Strasburger’s eyes. But, while 
Biitschli kept adding still more facts, Strasburger published his first report.” 

Thus Strasburger’s pupil and Biitschli’s agree that Strasburger let his observations 
be known to a colleague, undoubtedly Biitschli. We do not have to believe that Stras- 
burger was unable to understand what he had seen. Surely he was within his rights 
in bringing his observations quickly to publication. It remains a reasonable possibility 
that Bitschli was justified in resenting a failure to acknowledge cooperation which 
had been genuinely important——H. F. Coprianp, Sacramento Junior College. 


Edward Palmer, Plant Explorer of the American West. By Rocers McVaucu. 
430 pp., 12 plates, 2 maps. 1956. University of Oklahoma Press, Norman. Cloth, $6.00. 


Parry, Pringle, and Palmer compose a triumvirate in the botanical exploration of 
the American West. Parry’s part in the discovery of new species in the days when 
Asa Gray and colleagues were busily describing the floras of the West remains to be 
told; Pringle’s story has been detailed (at least for his important Mexican years) by 
Miss Helen Davis in 1936. Now Professor McVaugh of the University of Michigan 
has provided a biography of Edward Palmer (1831-1911). Palmer is considered less 
important than either Parry or Pringle, if inclusion in the Dictionary of American 
Biography is a significant test. Like Parry, Palmer was born in England, though less 
identified with British botany than Parry, who took pains to forward his collections 
to Kew, and to keep in touch with Hooker. Palmer was either self-effacing or the 
victim of poor luck in winning recognition in this country. Other botanical explorers 
were more than once the foci of important reports on the floras of the western states 
but with few exceptions Palmer’s discoveries were only incidentally noticed in the 
course of the reporting on the collections of others. Only for Palmer’s pioneering 
explorations on Guadalupe Island off the Mexican coast was there special recognition. 
It seems especially difficult to determine the personality of Edward Palmer, whereas 
of Parry and Pringle we know good stories and revealing remarks. In a lone series 
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of letters from Parry to Harry Norton Patterson of Oquawka, Illinois, often stuffed 
with gossipy news of botanists, there is scant mention of Dr. Palmer (Kibbe, Alice 
L., Afield with plant lovers and collectors. pp. 172-205. 1953. Carthage, Ill.). Mis- 
fortune befell Palmer now and again in his field collecting, as when Parry decries in 
his letter of April 11, 1879, that there “came another batch from Palmer, made on 
his route home from San Luis [Potosi] to Tampico. They are generally in very bad 
condition, hardly fit for herbarium specimens, and I do not think best to include them 
in the sets.” Indifferent health, too, plagued Palmer. Parry wrote under date of 
September 7, 1888, “Dr. Palmer is out here, but is not able to collect much.” Palmer 
seemed to miss the joy of collecting, for instance, that Pringle felt when, west of the 
city of Chihuahua, he wrote: “in the afternoon I went down to the river for a 
bath and brought home with me at dark 1211, Dalea filiformis Gray, 1436 Bouteloua 
bromoides Lag., and 1251 Prionosciadium madrense Wats., n. gen., and 1400 Scirpus 
pringlei Wats. n. sp.” A new genus and a new species are a happy ornament to any 
bath, a kind of shower of glory. 

In his life Palmer was never one of the restless, striving sort. All his urgency and 
strenuousness he reserved for his collecting. As John Burroughs said of Whitman, “he 
seems always to have been a sort of visitor in life, noting, observing, absorbing, 
keeping aloof from all ties that would hold him.” 

One of the few recorded anecdotes of Palmer comes, not from McVaugh, but 
from that raconteur Edmund Jaeger (Desert wild flowers, ed. 2, p. 207. 1941. 
Stanford.). Returning from a trip that Palmer made with Parry and Lemmon to 
San Gorgonio Peak, the highest mountain in southern California, in May, 1876, he 
fell from his horse and severely injured his spine. He was left on an improvised 
litter while the party returned for assistance down the mountain. Meanwhile the 
San Bernardino newspaper reported that Dr. Palmer had been left “on the mountain 
without grass or water with a man to look after him.” For some time afterwards 
he was greeted as “the man who had been left on Grayback [the local name of the 
mountain] without grass or water.’’ Or, by others, “Hello! Old grass and water! 
How’s your back 2?” This meeting with Parry and Lemmon was, in fact, a momentous 
week, for though Palmer had become acquainted with Parry in 1870, if not before, 
they had not been in the field together. Later they were to botanize together in 
Mexico. Lemmon had come to the winter resort of Crafton to join Dr. Parry for 
exploration of the San Bernardino Mountains. Parry evidently found Lemmon an 
agreeable companion for he wrote Patterson on January 2, 1879, that Lemmon was 
“an excellent botanist and good fellow otherwise.’’ Dr. Palmer never elicited such a 
verdict from Parry. 

Palmer was an indefatigable collector (though McVaugh doubts that he ever 
really ‘enjoyed’ collecting). His specimens were inferior to Pringle’s and often subse- 
quent in time to Parry’s for Colorado, southern California, and the Mexican border- 
lands. But for Mexico Standley says that “his collections are surpassed in extent, 
probably, by those of no other collector.” By Safford’s count 1,162 species of flower- 
ing plants were first made known to science from his specimens—a notable record 
indeed! Sereno Watson resorted to anagrams in the course of describing Palmer’s 
new genera, witness Malperia. Palmer told Tidestrom that on one occasion when he 
visited Harvard Asa Gray exclaimed, “Watson, here comes Palmer, get out the register 
of new species.” 

Palmer’s bird collections have been extensively noticed by Joseph Grinnell (A 
distributional summation of the ornithology of Lower California. Univ. Calif. Publ. 
Zool. 32: 1-300. 1928) for Lower California, including the Guadalupe Island species, 
some now extinct. A short note published in Entomological News at his death refers 
to his insect and other zoological collections preserved at Harvard and Washington. 
When his zoological collections are included in the total, the number of types based 
on Palmer’s material must surely exceed two thousand species, an accomplishment 
that can never be repeated for this continent. 

Palmer’s ethnobotanical contribution was of the first importance, though not 
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stressed by McVaugh. Walter Hough wrote at Palmer’s death that the value of his 
collections rested “in the early period of their acquisition and the care with which 
the data and the method of procuring them were recorded.” He ‘“‘made the first ex- 
ploration of an ancient pueblo ruin, in 1873, a mound at St. George, Utah, preserving 
every fragment of evidence that came under his trowel and carrying out the explora- 
tion with a skill and perfection of method that have not been surpassed in that field.” 
This assiduous collector brought together “some of the most unique specimens ever 
obtained from the Apache,” and, altogether, his ethnological material is accounted 
among the most valuable in the United States National Museum. In writing of such 
subjects as sand-food (Ammobroma sonorae), Palmer was careful to cite the Indian 
name, biatatk, and its procurement and use. 

Any sketch of Palmer must be a pedestrian account. McVaugh’s biography itself 
is brief, amounting to 122 pages of the book. The narrative is, in fact, an extended 
annotated itinerary through life rather than a portrait. It is perhaps impossible to 
uncover the portrait of the man Palmer. His friends, sponsors, competitors, cronies, 
Indians, and a very few ladies are identified in on-the-spot footnotes. Dinah Riches, 
his English bride who accompanied him on the transatlantic run of the Amazon, 
out of London docks April 16, 1856, drops from the Palmer story with the fall of 
the anchor in New York harbor. McVaugh justly remarks that this event ranks 
“among the most intriguing incidents of his life.” 

Following the biographical portion of the book is a 230-page gazetteer of collect- 
ing localities, giving the precise location in terms of seventy-five maps checked for 
their inclusion. This ‘geographical index’ will prove immensely useful for placing not 
only Palmer’s localities but for others of his period. Some of us will shelve this book 
beside the atlases, directories, and nomenclators for ready reference. The photographic 
illustrations animate the book and there are two unusual maps. JosepH Ewan, De- 
partment of Botany, Tulane University, New Orleans. 


NOTES AND NEWS 


VARIABILITY IN TRILLIUM OvATUM PuRsH. This Trillium, so readily recognized, 
is nevertheless subject to frequent striking variations. Normally the three leaves are 
approximately equally spaced, separated by angles of 120°. However, it is fairly 
common to find plants in which two of the leaves are directly opposed, i.e., making 
an angle of 180°, while the third leaf is inserted on one side, perpendicular to the 
common axis of the other two. This suggests that some ancestor may have had four 
leaves, and indeed, one plant (unfortunately sterile) was seen which had four leaves, 
of approximately the same size and equally spaced. 

Occasionally plants are seen which are 2-merous, sometimes imperfectly so (one 
plant had one normal leaf and one leaf which was divided about one-fourth of its 
length from the apex), but sometimes they are completely and perfectly 2—merous. 
One plant which was perfectly 2—merous throughout was transplanted for further 
observation, and the next year the root sent up two stalks, both of which were 
normal and perfectly 3—merous! In another year this root again produced a 2—merous 
plant, although not so perfect as the first one had been. 

At one station plants were observed to produce, year after year, flowers which 
had crumpled and imperfect petals in addition to and inside the three normal ones. 

These tendencies toward variability in Trillium ovatum suggest an inherent 
genetic instability——Vesra F. Hessr, Boulder Creek, California. 


